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Winding Wire Sample on Tester 


A specimen of magnet wire is wound, under 
fixed tension, on the mandrel of the Tester. 





Softness Reading on Indexed Dial 
After the tension on specimen is released, re- 


coil of wire gives direct reading of “‘softness.”’ 


Check all incoming wire 


Hard magnet wire is springy. It refuses 
to fit readily into coil forms or slots. 
Its troublesome springiness slows up 
winding operations, because extra time 
is needed to make hard wire conform to 


the desired shapes of the windings. 


Also, since hard wire is more difficult 
to manage than “dead soft” wire, it 
usually receives strenuous handling dur- 
ing winding operations. Damages to in- 
sulation are likely to occur, and more 
frequent coil failures are inevitable. 

The combination of winding delays 
and frequent coil failures will slow up 
your production schedules. These trou- 
bles can be avoided if you keep hard 
wire out of your winding department. 

A simple softness tester has been de- 
vised by Belden engineers which quickly 
detects hard wire. This tester, shown in use 


i1 the accompanying pictures, is available 


Is your magnet wire 
HARD or SOFT? 


This Softness Tester will tell you 





Increase your production with soft wire... 


shipments this easy way 


to all magnet wire users. It will test bare, 
enameled, and textile-insulated copper 
wire from No. 14 to No. 30 A.W.G. and 
give a direct scale reading of ‘‘softness.” 

The Belden Softness Tester does away 
with all guesswork regarding the softness 
of incoming wire shipments. It instantly 
shows up hard wire before it gets to your 
winders. It speeds up production and thus 


assures lowest over-all winding costs. 
We shall be glad to send complete 
information on the Belden Softness 


Tester and explain its indexed dials. 


Belden 


MANUFACTURING COMPANY 
4633 W. Van Buren St., Chicago 





Manufacturers of 
Beldenamel e Silkenamel e Cotenamel 
Glass-enamel e Celenamel @ and Formvar 











PRECISION BEARINGS DON’T LIKE 
“The Skin You Love to Touch”! 
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copper @ No matter how immaculately kept, bare fingers 
/.G. and leave tiny spots of moisture that cause rust. For New 
oftness.” 


Departure precision ball bearings going in ever-increas- 
oes away ing quantities into the instruments, magnetos and 
~ controls of America’s Aircraft, exquisite care is ob- 
instantly served even to the final packing. From kid gloves that 
$s to your do not transmit moisture, to special lint-free costumes, 


and thus every precaution is taken to assure that the nation’s 


costs. planes now building shall receive the best that 
complete American Craftsmen can produce. 
Softness 
lials. lt letl imstrumecnis on ontro pane of 
Boeing Taein Engine Transport 
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FOR DEFENSE 
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GENTLEMEN, BEHOLD A PARADOX! 





ONE POUND OF CIVILIAN ALUMINUM becomes one pound 
of Defense Aluminum by the simple process of writing the 


magic symbols AA to A-10 on certain pieces of paper. 


THIS DEFENSE ALUMINUM we are making is not special alumi- 
num; it is just good old Alcoa Aluminum in especially Jarge 


quantities. 





HOW LARGE? Each pound of civilian aluminum shipped 


ALUMINUM, 
DEFENSE, 
AND YOU 


in the average month of 1930-38 has been multiplied into 
almost four pounds a 
month for defense. 
And this was pos- 
sible only because we ‘ Ea 
started to spend over ‘ 
$200.000,000 for ex- 


pansion long before a 
The 2400-foot-long rolling mill being 
constructed at Alcoa, Tennessee. 
This new 57-acre plant will bring our 
sheet rolling capacity up to more 
generally recognized. than 33,000,000 pounds per month. 


today’s needs became 


HERE’S THE PARADOX: Civilian Aluminum is exactly what 
we are making; Defense Aluminum is what we are shipping 


—and a great deal of it. 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 1950 Sixth”Ave., New York, N. ¥Y. Accepted under the Act of June 5, 1934 


at Philadelphia, Pa., authorized July 20th, 1934, Vol. 28 No. Q. 
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DEFENSE DOES NOT ASK FOR different aluminum; it could 


not ask for better aluminum. It asks only more of the same. 
We are happy to report that defense industries asked for and 
got from us something like twenty million pounds more last 


month than were forecast in schedules set up six months ago. 


DEFENSE ORDERS specify aluminum 
in the old familiar way, using the 
same train of tried and true 
Alcoa Alloy numbers — 2S-3S-11S- 


17S-24S-52S-195-356, and all the rest. 





They do the same things superla- 


tively well. for Defense, that they have been doing for you. 


WHEN ALUMINUM COMES BACK into civilian use, it is 
going to be very like switching this crack train of Alloys 


of Alcoa Aluminum right back on your track. 


BUT THERE WILL BE SOME SURPRISES aboard. New tech- 
niques, new economies, are being sought, found, and already 
put into use by our busier-than-ever researchers. Probably 
there will be a new alloy or two. Certainly, there will be many 


new ways to use the old ones, profitably. 


ALUMINUM COMPANY OF AMERICA 
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The Colonial Insulator Company 


Imperial Porcelain Works, Inc. 


HIGH COMPRESSIVE STRENGTH AND A 


IT HAS MORE THAN JUST GOOD DIELECTRIC, 





SOFT- 


ENING TEMPERATURE OVER 2200 DEG. F.— 
IT EMBODIES EFFICIENCY, ECONOMY AND 


DEPENDABILITY UNDER SEVERE OPER 
CONDITIONS AT ALL TIMES 


@ Does your design application of in- 
sulating material require that it have 
high resistance to corrosion and disinte- 


gration? Will it be required to withstand 
arcing, high heat and thermal shock? Will 
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as 
it be exposed to certain acids and other ee 


corrosive agents? 


If the answer is yes, porcelain is a solu- 


tion to your problem. 


These advantages and many more, are 
proving every day that porcelain insula- 
tion is safe material for numerous applica- 
tions in electrically operated equipment 
and appliances. 


Get all of the facts regarding this basic at 


material — earth's material turned back to 
rock — and you'll see how you can obtain 


better product performance. 


SO ee 


SPECIAL ELECTRICAL PORCELAIN SECTION 


The Louthan Manufacturing Co. Square D Company 
National Porcelain Company The Star Porcelain Company 


New Jersey Porcelain Co. The Universal Clay Products Co. 
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


The Akron Porcelain Company 
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New Thermal Switches 
Compact-design ARROW ovnor rrorcion 


for Single Phase, 112 H. P. Max. 
MANUALLY OPERATED or Polyphase, 2 H. P. Max. 










So 
a 


Heater 
Element 
in 28 
. different 
ratings 
quickly 
installed 
by re- 
moving 
the back 
snap-on 
cover. 


START HERE for dependable operation 
of your machines! — Start with a handier, 
smaller switch giving greater range of 
overload protection. . . Thermal pro- 
tection for polyphase motors up to 2 
H.P., 440 V., A.C. or 144 H.P.,, 230 V., 
D.C.; for single-phase to 142 H.P., same 
voltages. Interchangeable heaters — from 
0.24 Amps. to 12.5 Amps.— provide 28 
different ratings without special fusing. 
ACROSS-THE-LINE TYPE (Type L. L.), Open or Enclosed, Front- Operated, Front- Wired 
Silver-plated Contacts with Knife Action. Full- floating, Self-aligning Movable Contacts 


Spring- reinforced. Thermal Overload Protection by Bimetallic Action. Trip-free Mechan- 
the new switch simplifies machine design ism: Smooth, Positive Action. Bakelite Base. . . Ask for Catalog 8-M and for free engineer- 


ing counsel if desired, on special electrical controls for machines or appliances. 


By its wide application in narrow compass, 


and control. Fifty years of fine switch- 
a eee INDUSTRIAL CONTROL DIVISION, 
making does help. 


ARROW -HART & HEGEMAN ELECTRIC COMPANY. HARTFORD, CONN., U.S.A 
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For A Business Machine: A specially designed 
unit combining a high speed universal motor 
with a built-in gear reducer. Adaptable to 
other applications in which high torque and 
low speed are required. Rated 1/30 H.P. at 
6,500 R.P.M. Diameter, 3745”. 


Explosion Proof: This 12-volt, direct current, High Torque, Low Speed: A reversible, ball- 
explosion proof motor is specially designed for bearing, universal motor combined with a 26:1 
battery operation on motor boats or in any reduction gear, for pipe threaders, brake drum 
hazardous location. (Also made in other volt- lathes and other uses requiring high torque at 
ages up to 250.) Rated 14 H.P. at 1,750 low speed. Rated 13 H.P. at 7,500 R.P.M. 
R.P.M. Diameter, 614”. Diameter, 575”. 





SPECIAL MOTOR PROBLEMS?....CALL US 





In fact, if you have a fractional horsepower motor 
problem which a standard, stock motor will not 
solve, then solving it is our specialized business. 
We make no stock motors. The Black & Decker 
Electric Company is a motor manufacturing organ- 
ization with a product engineering slant. Our engi- 
neers work directly with the engineering depart- 
ments of electrical manufacturers—developing 
special motors to meet special problems—and 
helping design the motors into the driven units in 


For Special Motor Engineering \ 


a way that makes for effective product appearance 
and high operating efficiency. If you have a product 
engineering problem on which such a service might 
be helpful, we place at your disposal over 25 years 
of specialized experience in the design and applica- 
tion of fractional horsepower motors. Write to us 
about your special motor problem and a member 
of our product engineering staff will get in touch 
with you at once. The Black & Decker Electric 
Company, Kent, Ohio. 
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TELL IT TO THE JUDGE 


AND THE ANSWER WILL BE 


SHAW MUT 


“SHURLAG) 


RENEWABLE FUSES 


because they end production delays from 
inefficient fusing. The simplest, sturdiest, 
and most serviceable time-lag fuses made; 
the quickest and easiest to renew. The 






Z 2 i 
Seecas 8 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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most economical to use, the most efficient 
in operation and protection. 

Shawmut is the word for fuses; it has been 
made so by a superiority in engineering 
skill and craftsmanship devoted exclusively 
to electrical protective devices for nearly 
half a century. Shawmut renewal links are 
also in a class by themselves; they are uni- 
form in thickness throughout their length, 
give correct time-lag without the use of 
welded plates, are the handiest and fastest 
to remove or insert. Ask your dealer or 
write for our Bulletin 400. 





HOW MANY FRIENDS CAN YOU FIND IN THIS PICTURE? 


F YOU don’t think that “Pyrex” brand electrical 
I products can be classed as real “friends”. we just ask 
you to talk to the man who has given them a partic- 
ularly tough assignment! 


You can depend on glass where you can't be LOO, sure 
of other materials, bec ause glass gives you the best bal- 
ance of the qualities you need for electrical work. For 
instance, high dielectric strength and volume resistivity, 
low dielectric constant and thermal expansion. Any 
way you look at it, “Pyrex” brand electrical glass rates 
mighty high. 

Just in case you are missing out on some use of this 
remarkable glass where it may save you dollars and 
headaches, check this list with the picture above: 


Git 
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|. Bushings for liquid-filled power fuses. 2. Low voltage 
pin-type power insulator. 3. Fuse plug bodies. 4. Six 
inch diameter dead-end power insulator. 5. Telephone 
insulator. 6. Elevation posts ( (tube supports) for neon 
signs. 7. High voltage pin-type power insulator. 8. In- 
pe ier oa burner nozzle and bus support. 9. Strain 
type, entering, and standoff radio insulators. 10. Heavy 
duty entering insulator for radio use. Il. Lightning 
arrester bodies. 12. Neon housings and bushings. 13. Ten 
inch diameter heavy duty suspension insulator. 4. 
Radio antenna insulators. 


And if you'd like to get the full story on any of them. 


just write Corning Glass Works. Insulation Division. 
Corning. N. Y. 


rex Insulators 
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This Velualdle 
ENGINEERING DATA 
AND PROPERTY CHART 


I Yours on Request! 
































of rupture, resistance to impact, thermal con- 
ductivity, dielectric strength, volume resistivity 
at various temperatures, Te values, dielectric 
constant, power factor, loss factor and capacity 
change per °C between 20-80° C. The chart 
also contains graphs which give valuable infor- 
| FE mation on physical characteristics which are 
VERY man who uses electrical insulat- dificult to reduce to figures, such as linear 
| ing materials, chemical ceramics—in fact thermal expansion, dielectric strength and 
oki Ketel Tame alee ; volume resistivity at varying temperature. 
any ceramic parts for technical applica- 
| tions, and every research laboratory will This chart is strictly an engineering tool. All 
- :; ; . af data have been carefully compiled and checked 
find this Property Chart of value. It See ee ee eee ee 
over a long period of time. 
will be sent free on request. Bal 
2 The chart portrays most forcibly an 
i The chart contains exact data on the physical outstanding advantage of ALS1rMac. In 


properties of the most frequently used ceramic 


: using AtStMac the engineer is not 
compositions of the American Lava Corpora- 


limited to one or two ceramic materials. 
A.StMae offers a wide variety of cera- 
mic compositions of controlled and defi- 
nitely determined physical characteristics 


tion. It gives the predominant physical char- 
acteristics such as: specific gravity, density, 
volume, water absorption, chemical resistance, 
color, softening temperature, resistance to heat 


(safe limit for constant temperature), hard tor your application. ALSIMac IS €CO’ 
ness, linear co-efficient of thermal expansion, nomically custom made into size, shape 
tensile strength, compressive strength, modulus and torm indicated by your requirements. 





lage 

Six 
lone 
eon 

In- 
rain f 
ay 
Tes Exactly file size, to fit All engineering data can Hangs on the wall of 

I ‘ in cabinet or desk file. be seen thru desk glass. engineering department. 

Please address requests for Property Chart tO: sueemeeeeeee £2 
lem. AMERICAN LAVA CORPORATION, KRUEST BLOCK, CHATTANOOGA, TENNESSEE 
sion. 
| Trede Mark Reg. U.S; Pet. OW. 
| AMERICAN LAVA CORPORATION - CHATTANOOGA ° TENNESSEE 





CHICAGO + CLEVELAND + NEW YORK + ST LOUIS - LOS ANGELES +» SAN FRANCISCO + BOSTON - PHILADELPHIA » WASHINGTON, D C 
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New Electric Annealing 
Furnaces Produce Highest 
Quality Transformer Sheets 


Transformer manufacturers are rapidly taking advan- 
tage of the superiority of Granite City Transformer 
Sheets...and getting the benefit of more ductile sheets 
with Jower core loss, and freedom from scale. Their 
transformers are showing an improved efficiency that 
means more sales and complete customer satisfaction. 

These finer transformer sheets are produced in 
Granite City’s newest Westinghouse Bell-Type Electric 
Annealing Furnaces. Higher temperatures in a control- 
led dry nitrogen atmosphere result in uniform temper 


NITE \CITY E 


our Transformers 
CTRICAL SHEETS 








and grain structure, and accurate control of all electrical 


and physical properties. 

For peak efficiency in your electrical products, change 
over to Granite City Electrical Sheets “Tailor-Made” for 
your transformers, dynamos or motors. 


GRANITE CITY STEEL COMPANY 


GRANITE CITY 


Chicago + Cleveland - Denver + Indianapolis NX 
Milwaukee + Minneapolis 





Moline + New Orleans 


ILLINOIS 


Kansas City Los Angeles Louisville 


New York - St. Louis 


Memphis 


HOT ROLLED SHEETS « COLD ROLLED SHEETS ¢ STRIPLATES ¢ GALVANIZED SHEETS ¢ TIN PLATE « PORCELAIN ENAMEL SHEETS 
ELECTRICAL SHEETS « TIN MILL PRODUCTS ¢ CULVERT SHEETS * GALVANNEALED SHEETS 
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CAST OF Oy em 


BETTER 


FPFVWERE S no motor so capable of stand- 

l ing up under strenuous service as the 
motor with the one-piece rotor winding 
centrifugally cast of SOLID COPPER. For 
copper has better electrical conductivity, 
better thermal characteristics for motors 
... than any other metal. 

So for years manufacturers have striven 
to produce such rotors. Many have sue- 
ceeded in centrifugally casting windings of 
other metals. But only Fairbanks-Morse 
makes a centrifugally cast rotor with the 
windings of solid copper. 

F-\L Motors with the patented features 
of Copperspun rotors better withstand con- 
stant plugging and reversing, give added 
vears of trouble-free operation, reduce oper- 
ating costs. Their plus values are worth 

rical investigating. Write Fairbanks, Morse & 
Co., Dept.1126, 600 S. Michigan Avenue, 
ange Chicago, Il. Branches and service stations 


” for throughout the United States and Canada. 


FAIRBANKS -MORSE Gt) MOTORS 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS ee 
PUMPS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIO 
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CONSISTENTLY GOOD 
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Since nothing is perfect, we would not claim per- 
fection for Chromel. It is true however that Chromel 
has an exceptionally high record of consistently good 
qualities. This applies to its life as a heating element, 
to even stretch, right temper, clean smooth finish 
and uniform resistance. You uphold your own good 
reputation when you specify Chromel. For technical 
data, ask for Catalog L. 


HOSKINS MANUFACTURING COMPANY wemen 
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PR MALLORY ACO 


ALLO RY Multiple Circuit Push Button Switches 
for Varied Industrial Electronic Applications 





® Signalling Devices 

@ Business Machines 

@ Electrical Tabulating Equipment 

®@ Machinery Control 

@ Intercommunication Systems 

@ Public Address Amplifiers 

@ Program Distributing Systems 

@ Microphone and Input Switching, and 


Equalizer Network Switching in Broad- 


cast or Telephone Equipment 
® Tube Testers and Servicing Instruments 
Many applications on which it is necessary 


to close several circuits and automatic ally 
open any prey iously closed circuits are made 


easier and more efficient through the use of 


+d haha AL 
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They are available in standard types such 
as No. 2196, illustrated above. 


It may well be that Multiple Push Button 
Switches are furthest from your regular or 
even occasional needs. But there’s this to 
remember ... there is scarcely an industry 
that does not have use for one or more of 
the many Mallory approved precision prod- 
ucts ...as original equipment, in processing. 
in maintenance or in experimental develop- 
ment. Three distinet cireuit combinations 
—cireuit closing, circuit transfer, and 
non-shorting circuit: transfer—are stocked 
for prompt shipment. Send for special folder 


Mallory Multiple Push Button Switehes. No. Y-608B. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 








: ; Cable Address — PELMALLO 
| NOB s > 
i °° Nurs wie 
: | Wane, 
Me 
SS gy: ~~ } Send for this catalog 
; Catalog 70-A will save time for both your engineering Viade under United States Letters 
f and wel hart departments. Be sure you have it on file. 


Patenzs 2,234,405; 2,146,269 et al. 
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of N the industries illustrated, and scores 
of others, INCO Nickel Alloys have long 
been used for vital parts of equipment. 
Strong, tough, resistant to heat, corrosion 
and wear, these metals assure trouble- 
free performance, and long, economical 
life. As a result, INCO Nickel Alloys are 
now in urgent demand . .. working with 
former peace-time industries as “Part- 
ners For The Emergency.” 


PROCESS: Pure Nickel, Nickel-clad steel, Monel* and 
Inconel* used in processing rubber, plastics, solvents, ex- 
plosives, chemicals and other materials vital to defense. 


MARINE: Monel, “‘K’’ Monel, “‘S’’ Monel*, Inconel 
widely employed for propelling and auxiliary machin- 
ery, and in many hull applications by Navy and Mer- 
chant Marine. 


FOOD: Monel and Pure Nickel equipment used in 
grading, preparing, cooking and canning food for the 
armed forces. 


PETROLEUM: Inconel and “‘K’’ Monel* widely used 
in production and refining of fuel oil, gasoline and 
aviation fuels. 


PICKLING: Monel equipment universally employed in 
pickling iron and steel for defense production. 


AVIATION: Inconel widely used for airplane exhaust 
manifolds and fire walls; Monel and ‘K’’ Monel for 
structural parts, parachute harness and other acces- 
sories. 


TEXTILE: Dyeing machines and tanks of Monel used 
in producing army cloth and other textiles for mili- 
tary use. 

ELECTRICAL: Monel, Nickel, ““Z” Nickel and Inconel 
used for springs, contacts and other parts of electrical 
equipment vital to defense. 

RADIO: Nickel universally employed for tube parts 
and other Nickel-alloys for chassis, transmitting and 


receiving equipment for the services. 


POWER PLANT: Monel, “K’’ Monel, ‘‘S’? Monel, In- 
conel used for working parts of turbines, valves, gen- 
erators, pumps and other vital equipment. 


Throughout industry, wherever manufacturers 
are producing for Defense —in the leather, paint 
and varnish, paper and many other fields — 
Monel, Nickel and Nickel Alloys are helping the 
Services prepare. As a consequence supplies of 
these metals are being diverted from their normal 


peace-time channel, and our major efforts must be 
directed toward serving war-time needs. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


Q ***Monel”’ and other trade-marks which have an 
Jarcned asterisk associated with them are trade-marks 
of The International Nickel Company, Inc. 


ta: ay mn 
Sie 


Stk ee 


INCO NICKEL ALLOYS 


MONEL « “K” MONEL © “S” MONEL « “R” MONEL - “KR” MONEL + INCONEL « NICKEL ¢ “Z” NICKEL 
Sheet... Strip... Rod...Tubing...Wire... Castings 


POWER PLANT 


% 
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Rockbestos Wires Permanently Resist 


HEAT —-MOISTURE —-OIL-GREASE-FIRE 


These wires are but a few of the 118 different permanently insulated standard constructions developed by 
Rockbestos to withstand the destructive action of heat and moisture, oil, grease and corrosive fumes. They 
will not dry out, crack, rot, bloom or support flame and will protect your products from breakdowns caused 
by wire-failure. For complete information write for our bulletins No. 10-E on Apparatus and Equipment 
Wires and No. 64 on Electric Range and Appliance Lead Wires. 


Rockbestos Products Co-poration, 763 Nicoll Street, New Haven, Connccticut 


ASBESTOS INSULATED APPLIANCE LEAD WIRE 


Sizes No. 8 to 20 A.W.G. solid or stranded copper, monel 

or nickel conductors insulated with .031” or .040” of felted 

asbestos in black, white or colors. 
Whether you make waffle irons, hot-plates, small motors, ranges, 
water heaters, radios, ovens or blueprint machines, we can give 
you an asbestos lead wire made to fit the mechanical require- 
ments of your product. 
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APPARATUS HEATING CABLE — TABLE LH 


No. 19 A.W.G. nickel-chromium resistance wire insulated 

with .040” of felted asbestos and covered with 4/64” 

waterproof lead sheath. 
Manufacturers of photographic developing tanks, dry print de- 
veloping machines, candy making equipment, soil heating cable 
kits and other devices requiring controlled distribution of mild 
heat can use this easily shaped heating cable to advantage. 





ALL-ASBESTOS FLEXIBLE CORD — TABLE CA 


Sizes No. 10 to 18 A.W.G. with two or three conductors in- 

sulated with felted asbestos, covered with asbestos braid. Also 

in A.V.C. (asbestos and varnished cambric) constructions. 
This heat-resisting flexible cord is ideal for floodlights, blue- 
print machines, apparatus, high-wattage lighting units, etc., which 
require a heavy duty, enduring cord. For moisture-resistant con- 
struction specify the A.V.C. type. Labeled cord with polarized 
conductors if desired. 





RHEOSTAT AND STOVE WIRE — TABLE A 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with a 
heavy wall of felted asbestos and covered with a rugged 
asbestos braid finished in black, white or colors. 


For ranges, rheostats, furnaces, control panels, switchboards, or 
any electrical equipment that develops heat, or operates in dry, 
high temperatures, use this heat-resistant solid conductor wire or 
All-Asbestos Rheostat Cable, Table R, with stranded conductor. 
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600 VOLT A.V.C. MOTOR LEAD CABLE — TABLE L 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two 
walls of felted asbestos and a high-dielectric, heat-sealed 
varnished cambric insert, with a heavy asbestos braid overall. 


Make your products dependable with this motor lead cable. It 
is heatproof, fireproof, greaseproof, oilproof and highly resistant 
to corrosive fumes and moisture. Use it for coil connections and 
motor leads in electrified mining machinery, motors, electric 
locomotives, subway cars, etc. 


Ne ee ee 
ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements. 


If you make motors, protect them against heat-induced failure 
with class B windings of Rockbestos Magnet Wire. Leads of 
A.V.C. Motor Lead Cable will complete the failure-proofing. 


A 


THERMOSTAT CONTROL WIRE — TABLE TC 


Sizes No. 14, 16 and 18 A.W.G. in two to six conductors 

with 121/,, 25 or 32 mil wall of felted asbestos insulation 

and cadmium plated steel armor. 
This multi-conductor control wire is widely used by manufac- 
turers of heat control devices as well as in low voltage signal 
and inter-communicating systems. Its lifetime insulation and 
rugged armor will give you troubleproof control circuits. 


600 VOLT A.V.C. SWITCHBOARD WIRE — TABLE B 


Sizes No. 18 to No. 4/0 A.W.G. with varnished cambric 

and felted asbestos insulation and gray, black, white or 

colored flameproof cotton braid. 
Combine fire insurance and fine appearance in your switchboards 
with Rockbestos Switchboard Wire. It is absolutely fireproof and 
will not dry out under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and Switchboard Bus 
Cable have the same fireproof and heatproof characteristics. 





600 VOLT A.V.C. POWER CABLE — TABLE E 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with lami- 

nated felted asbestos and varnished cambric, and an asbestos 

braid. Other constructions for service voltages up to 8,000. 
Use Rockbestos A.V.C. Power Cable for the internal wiring and 
power leads of heat-exposed heavy electrical equipment and you'll 
add the selling point of guaranteed performance. 
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600 VOLT A.V.C. CONTROL CABLE 


In one to 19 conductors. Standard strandings A.W.G. No. 

12 —19/No. 25 and No. 9—19/No. 22. Other strand- 

ings furnished to order. 
Designed for use in equipment requiring a multi-conductor con- 
trol cable capable of withstanding high temperatures, this cable 
is widely used in the control systems of electric cranes manufac- 
tured for use in steel mills. The insulation is unaffected by hot, 
corrosive fumes, oil, or grease and has ample moisture resistance. 


ANTICIPATE YOUR REQUIREMENTS! 


ROCKBESTOS— the wire with permanent insulation 
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MAKES CONTACTS for EVERY ELECTRICAL SERVICE 


For every circuit-breaking job... at low or high 
voltages and amperages...at high sustained 
automatic frequencies ...or in manually oper- 
ated circuit breakers ... Mallory Contacts are 
recognized leaders. Mallory Contacts of tung- 
sten, molybdenum, silver, platinum, Elkonite* 
and special alloys are meeting individual re- 
quirements with uniform satisfaction through- 


out every phase of the electrical industry. 


Mallory contacts are safeguarding the efficient 
operation of machinery on land, sea and in the 
air. Most of today’s automobiles are equipped 
with Mallory ignition points. In fact, it would 
be nearly impossible to name a type of electri- 
cally controlled device, apparatus or machine 
that does not employ Mallory contact points. If 
you have a specialized contact problem . . . our 


engineers and metallurgists are at your service. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA cable Address — PELMALLO 


The Mallory Contact Catalog 
Belongs in Your Files 


NON-FERROUS ALLOYS — ELE , 
POWDERED METAL ALLOYS 


ae 
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(Across-the-Line Starting Switch+ Disconnect Unit) 


for Economy, Convenience, and Safety 











Available in 5 Popular Sizes—Enclosures mate ee eee 


ALLEW-BRADLEY 
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STARTING SWITCH 


All Allen-Bradley Combination Start- 
ers are equipped with Bulletin 709 
solenoid starting switches. Double 
break, silver alloy contacts elimi- 
nate contact maintenance and assure 
millions of trouble-free operations. 
Dependable thermal relays give 
accurate overload protection. The 
overloadrelayscanbe reset by work- 
men without opening starter cabinet. 





WATERPROOF ENCLOSURE 


This NEMA Type 4 enclosure is typical 
of the variety of combination starter 
cabinets available for every service. 
The general purpose enclosure is of 
sheet metal with white interior. There 
is generous wiring space in all 
Allen-Bradley starter cabinets. 






What every electrician should know 


about (G2) COMBIN 





Allen-Bradley Combination Starters are a combina- 
tion of a manually operated disconnect unit and 
a solenoid operated motor starting switch. They 
offer many advantages in industrial service. 

It takes less time to install a combination starter 
than two separate switches. It also takes less space. 
When changes are made in plant layouts, machines 
equipped with combination starters can be moved 
with minimum disturbance to motor wiring, because 
disconnect unit and starting switch are in one cabinet. 

Allen-Bradley Combination Starters make neater 
installations. And they are safer, too, because the 
switch lever is interlocked with the disconnect unit 
so that the cover cannot be opened unless the starter 
is disconnected from the line. 

Write for Bulletin 712-713 giving complete in- 
formation on Allen-Bradley Combination Starters. 
Allen-Bradley Company, 1309 S. First St., Milwaukee, Wis. 


ALLEN-BRADLEY 
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DISCONNECT UNIT 


The most popular type of Allen-Brad- 
ley Combination Starter is equipped 
with a manually operated disconnect 
switch. For short circuit protection, 
fuses can be furnished. Where mo- 
mentary current peaks may occur 
frequently, the Bulletin 713 Combi- 
nation Starter with ITE instantaneous 
circuit breaker (shown below) will 
most economically handle the job. 





CIRCUIT BREAKER 
IN COMBINATION STARTER 


Allen-Bradley Combination Starter 
with Instantaneous Circuit Breaker is 
used for installations where the high 
fuse replacement costs make circuit 
breaker protection more economical. 





If two or three departments are 
responsible for plant safety, 
each department may attach its 
own padiock to the disconnect 
lever. Machine cannot be started 
untilall locks have been removed. 





New type of Brown-Brockmeyer motor 
with streamlined frame construction 


BEARINGS 





THE BROWN-BROCKMEYER CO., INC. 


“Production, production, and still more production” . . . 
that’s the go-getting slogan of today. And realizing this 
from the outset, Brown-Brockmeyer engineers have 
equipped their new streamlined motors with SALG{F’s— 
the bearings that meet production’s most exacting demands. 
With SiLG{F Bearings, there’s dependable motor perform- 
ance, a maintained uniform air gap, minimized bearing wear, 
and the armature is always where it belongs. And that means 
the right performance from motors that speed the machines 
that keep production UP. 4269 


SULS” INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 
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Bearings + Motors + Machines = PRO D Uj CTI 0 N 
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C 
'O Kv. RECTIFIER 


100 KV. RECTIFIER 


© HIGH VOLTAGE e 


RECTIFIERS 


THE FIRST PRACTICAL HIGH VOLTAGE RECTIFIER AT LESS THAN 500 
POUNDS FOR 100,000 VOLTS, 1000 WATT UNIT - SIMPLE REVERSAL 
OF POLARITY + UNITS FROM 5000 VOLTS TO 200,000 VOLTS... 











A basically new type of High Voltage in metal, grounded cases, insuring safe 
rectifier that is rugged, compact and operation. This new design in rectifiers 
easily portable, built to withstand or- creates a new and practical price level 
dinary high voltage surges and sparks for equipment in this field. We will 
without damage to the unit. Requiring be glad to furnish data and quotations 


no attention, the rectifiers are enclosed * on your requirements upon request. 


SLAYTER ELECTRONIC CORPORATION 


NEWARK OHIO 
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Insulating Parts for Electrical Devices 
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MOISTURE 


N addition to one of the largest volumes of production in the 
industry for laminated, sheets, tubes and rods, Formica main- nN oy ORPTI ON 

tains a very complete and well equipped fabricating department 

for all types of machining on laminated parts. It also prints, 

stamps and engraves sheet and tubing by a number of processes. 





For 28 years the Formica organization has been specialized on 
just one product — laminated phenolic material. It has’ main- 
tained a large and well equipped laboratory whose business it 
has been to learn as much as possible about that one product. 
The result has been high and uniform quality, and the develop- 
ment of special grades emphasizing special qualities to meet 
particular requirements. You can get what you want in laminated 
insulation from Formica. Send your blue prints for quotations. 





Low 
POWER FACTOR \ 


AND 


HYSTERESIS 
LOSSES 


The Formica Insulation Co. 


ORMICA 4638 Spring Grove Ave. 


Cincinnati, Ohio 
| 


NS ULAT ING 
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How to make one piece of metal 
do the work of . 


General Plate 
Laminated Metals 





magnetic and the other non-magnetic. Silver on 

bronze makes an economical non-corrosive ma- 

For jobs that virgin or single metals can’t possibly do, terial. Copper on steel combines conductivity 

use General Plate Laminated Metals. Made of dozens with rigidity. Bronze on copper gives you a metal 
of combinations—one metal permanently bonded to with high conductivity and plenty of spring. 


another metal—these laminated metals give vou just the Let us work up a combination of metals that will 
type of metal you often need. Ferrous and non-ferrous 





meet your problem. Simply write stating your 
combinations give you a metal with two surfaces—one requirements. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


34 FOREST STREET, ATTLEBORO, MASS., U. S. A. 
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WHAT HAPPENS TO RELAY CONTACT ACTION 


AY HTL WW, aaa 


A bell jar, vacuum pump and altitude 
meter test for simulating high altitude 
operating conditions is only one of many 
special tests used by Dunco engineers to 
eliminate guesswork from aviation relay 
and solenoid construction. Shock tests— 
vibration tests —high-frequency tests — 
strenuous load current tests and various 
others are combined in the design and 
manufacture of Dunco Felays to make 
them unexcelled for the exacting and diffi- 
cult requirements of aviation services. 

In addition to many aviation units, 


Dunco offers a complete line for ordinary 
or special industrial requirements —plus 
a specialized engineering service in adapt- 
ing relays 100% to your particular require- 
ments. The Dunco General Catalog or 
the new Dunco Aviation Relay Bulletin 
will gladly be sent upon request. 


RELAYS 


DUTCO ano timex: 


A Complete, Quality Line—Individually Adapted to Your Specific Needs 
STRUTHERS DUNN, INC., 


AUGUST 1941 


1321 CHERRY ST., PHILADELPHIA, PA. 
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Atlanta—Georgia Blue Print Co. Houston—Gulf Blue Print Co. 
Birmingham mé 
Boston—Bosto 


INSTRUMENTS © EQUIPMENT @ BLUE PRINT PAPERS @ KINDRED SENSITIZED PRODUCTS 








t eacings QUIVEGE 


|| CMRANTELD 70 PASS NAVY 00 FEDERAL SPECS.” 













Same Size — Larger or Smaller 
Partial or Complete Duplication 


——_— C=) .-=— 


Masterrepro is a sensitized water-proof tracing cloth. Using 
an original tracing, you will get a fresh duplicate equal but more 
durable than the hand made original drawing. You can erase it, 
you can add lines or numerals in India ink or pencil. Think of 


the possibilities in your own drafting when Masterrepro takes the | Sy PARTIAL 
place of hand redrawing for any of the following uses .. . | @ ALTERATION 


Identical duplicates. i iC ) Te 
Composite duplication. Several drawings united. : abe it 
Larger or smaller duplicates. 

Partial duplicate, to change a part by hand. 

Original from blue prints or typewritten subjects. 

Any number of duplicates in any size, quick and guar- } 
anteed to pass Navy and Federal specs. 


Aun fwd 


There is a method of using Masterrepro 
with great speed in your plant. Get in touch 
with your nearest Post man and try this 
marvel of speed and versatility. 


THE FREDERICK POST CO., BOX 803, CHICAGO 
PHONE OR WRITE YOUR NEAREST POST DEALER 
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; A. Head, Inc. Indianapolis—Indianapolis Blue Print & Litho Co. 
Print Co. Jacksonville—A. R. Cogswell 







Buffalo—Buffa 2 Print Co. Kansas City—Western Blue Print Co. 

Chicago— Pr ederi : ‘Post Co. Knoxville—Sehorn & Kennedy Pittsburgh—American Blue Printing Co 

os < jorder’s Inc. i ‘i a es ioners me Portland _] XK. Gill Co F 
incinnati—C ty Blue Print Co. emphis—S > Blue Print Co. Res. el ” De: 

Cleveland—C > Printing Co. Milwaukee— ick Post Co. of Wis. St. Leule—Service Blue Print & Photo Copy Co. 










ic Sten CS e Bl ¢ 
Dallas—Th« New Orleans—Southern Blue Print Co. pet aggre Seay gga a 
Dayton—G« ty Blue Print & Supply Co. New York— John R. Cassell Co., Inc. Tampa—Office Bauinnant Company 

Denver—-H. R. Meininger Co. Reproduction Print Servi ce, Inc. Toledo—Toledo Blue Print & Paper Co. 
Detroit—Frederick Po ost Co. Oklahoma City- The A & E Equipment Co. Tulsa—Triancle Blue Print & Supply Co. 

Fort Wayne—Fort Wayne Blue Print & Supply Co. Omaha-—Standard Bh 1e Print Co. Washington, D. C.—R. E. MacMichael 

Fort Worth—Majestic Reproduction Co. Philadelphia Philadelphia Blue Print Co. Wichita—City Blue Print Co. 
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SPOT 


or palces where Fiberglas* 
helps increase production 


MOTOR BREAKDOWNS in Kentucky steel plant required 
weekly rewinding of 25 to 30 units out of 700 total. So, 
management insulated all 700 motors, from fractional 


h.p. to 250 h.p., with Fiberglas. Motors now operate at 
average 20% over rated capacity. Breakdowns cut dras- 
tically to 3 or 4 motors per week. 


Profit by the example of a Kentucky steel mill! 


6 r= wheels of industry are mov- 
ing faster today than ever before 
. . much faster than in 1918. 


‘ 


Loads are increasing. Equipment 
is exposed longer to tough operating 
conditions. Breakdowns are multi- 
plying. New equipment is getting hard 
to get. 

What are your plans for meeting 
this situation? Why not profit by 
the example of the Kentucky steel 
mill mentioned above? 


By having your present equipment 
rewound with Fiberglas Electrical 
Insulation, you get several benefits. 

First, you may find that your pres- 
ent equipment can withstand exces- 


sive loads for abnormal periods of 
time without insulation failure. This 
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is because Fiberglas has a longer life 
under high temperatures than as- 
bestos and a considerably greater 
margin of safety than cotton. 


Second, by slight redesign of your 
present motor, and generator wiring, 
you may actually increase their 
horsepower output. This possibility 
comes from the fact that Fiberglas 
Electrical Insulation will stand up 
under operating conditions where 
cotton or asbestos breaks down. 


What's more, rewinding old 
equipment with Fiberglas often solves 
the problem of a possible long wait 
for new equipment—which may be 
very difficult to get in these times. 
If you can get new motors or gener- 
ators promptly, your manufacturer 


can supply them with Fiberglas in- 
sulation, on your order. 


So, why take a chance in these 
days when continuous production is 
so important? Consult your electri- 
cal repair shop. Specify Fiberglas 
Electrical Insulation. Write for addi- 
tional information to Owens-Corning 
Fiberglas Corporation, Toledo, Ohio. 
In Canada, Fiberglas Canada, Ltd., 
Oshawa, Ontario. 


®T. M. Reg. U.S. Pat. Off. 


OWENS-CORNING 


FIBERGLAS 
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CENTYRY ELECTRIC CO. | 
st 


CENTURY 
Job Selected 
MOTORS 


MOTOR MACHINE 
FACTORS FUNCTIONS 


or CENTURY 


Job Selected motors | 


When you buy or specify Century Job Selected 
Motors you get more than the value inherent 
in Century's high quality of design and con- 
struction—more than the value of 38 years of 
experience in building electric motors for 
every application. 

Century Job Selected Motors offer you the 
extra value of knowing that the motor fits the 





demands of the load and, if necessary, pro- 
tected against unusual surroundings. Century 
Motors are available in a wide variety of types 
and sizes from fractional to 600 horsepower. 

Century Job Selected Motors may solve 
many a production problem for you, too. Get 
all the facts, get the complete story of Century's 
extra value. Let your nearest Century Motor 








demands of its job and surrounding atmos- Specialist help you with your motor problems “a 
pheric and operating conditions. With Century —there are 31 Century branch offices to has 
Job Selected Motors you can prevent unneces- serve you, an important service today when qual 
sary operating and production costs; often quick action is so essential. ‘Phone or write . 
increase production and better assure long for Century engineering service. “7 
periods of continuous, heavy duty service. vith 
Whatever the requirements peculiarto your CENTURY ELECTRIC COMPANY the 
plant or your product, there is the : ; ° . 
Century Job Selected Motor spe- 1806 Pine St., St. Louis, Missouri ove 
cifically engineered to meet the Offices and Stock Points in Principal Cities ‘ze 








28 ELECTRICAL MANUFACTURING | 





In using SEMS Fastener Units in the manufacture of wash- 
ing machines, The Apex Electrical Manufacturing Company of Cleveland, Ohio, 
has definitely stepped up production and secured better control over product 
quality. No longer do their assembly operators waste time putting lock washers 
on screws—no longer is there any chance for a vital screw fastening to be made 
sithout a Shakeproof lock washer to protect it. And, they have realized many 

ther benefits, too—such as no lost lock washers, easier and faster driving, two parts 
overed by one order, inventories always balanced, and the correct type and 
ze of lock washer on each screw! Take advantage of these important bene- 
ts—start using SEMS Fastener Units in the assembly of your product nowl 


/ 








SAVE TIME...SPEED UP PRODUCTION 
.. GET STRONGER, TIGHTER FASTENINGS! 






Every production man and design engineer 
should get this handy sample kit of SEMS 
Fastener Units. From the wide assortment of 
types and sizes it contains, you will begin to 
appreciate the many application possibilities 
there are on your own product for this better 
fastening method. And, when you handle a 
SEMS Unit—actually drive one yourself— 
then you'll see why it’s such a great time and 
money saver. Better still, show them to your 
assembly workers—they'll quickly convince 


you that SEMS Fastener 


AVAILABLE IN A WIDE VARIETY Units can and will smooth 
OF TYPES AND SIZES! out production and add 


to the quality of your prod- 


Lock Washer 

can't come of 

.. + but is free 
to rotate! 


uct. Send for your sample 
kit, today! 


SEMS is the registered trade-mark of the 
Illinois Tool Works, manufacturers of Shake- 
proof Lock Washers. Only Shakeproof Lock 
Washers are used in the manufacture of 
SEMS Fastener Units. 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products 
Manufactured by ILLINOIS TOOL WORKS 


2501 North Keeler Avenue, Chicago, Illinois 





Plants at Chicago and Elgin, Illinois i ALL SHAKEPROOF 
3 Canadian Plant: Canada Illinois Tools, Ltd., Teronto, Ontario } SCREW eee 
SHAKEPROOF LOCK WASHER CO. ans . fasion Llosaapen: yn onl State. oa Speipee —, ossine auameen® 
~ 2501 North Keeler Ave., Chicago, Ill. oe 6 SE yee oe os Se HEADS! 


— — 


i Gentlemen: 
= Yes! Send us one of your free sample kits of SEMS 
Fastener Units! 










Name i wr 


Address 








City State ie 
SEMS Fastener Units ... Lock 
Signed by Title ... Locking and Plain ‘ 
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In 1921, NORMA-HOFFMANN introduced the Cup 
Mounting—the forerunner of all-self-protected ball 
bearings. From this, through progressive stages (as 
shown above) has evolved the NORMA-HOFFMANN 
“CARTRIDGE” BALL BEARING—an ultra-modern 
type embodying 30 years of PRECISION BEARING 
manufacture and offering to industry the following 
distinctive advantages: 


SIMPLER AND MORE ECONOMICAL MACHINE 
DESIGN, due to elimination of many costly mounting 
parts and machining operations, otherwise required; 
EASIER AND FASTER MACHINE ASSEMBLY AND 
DISASSEMBLY, since the “CARTRIDGE” BEARING is 
an integrally sealed unit needing no complementary 
mounting parts; 100% GREATER GREASE CAPACITY, 
due to double-row width creating a greatly enlarged 
grease reservoir; COMPLETE AND LASTING EXCLU- 
SION OF DIRT AND FOREIGN MATTER by the use of 
tightly fitting, wearless, all-metal seals; SEALED FOR 
ANY POSITION, since the seals retain the lubricant 
regardless of shaft angle; EASY REGREASING AND 
INSPECTION WITHOUT DISMOUNTING, by means of 
refilling plug and removable seals. 


Write for the Catalog. Submit your bearing problems for study 
and recommendation, without obligation. NORMA-HOFF- 
MANN sales and service engineers, and distributors in principal 
Cities stocking ‘“CARTRIDGE”’ BEARINGS, are at your service. 


on AVRMA-AVFFMANN 


DUCTS 


ze CARTRIDGE 


BALL BEARING 


PRECISION BALL. ROLLER and THRUST BEARINGS 


NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN., U.S.A. © FOUNDED 1911 
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* New FORMEX WIRE maintains 


ITS DIELECTRIC FILM UNDER 


ABRASION 


-Formex wire is insulated 
“with a vinylacetal-type 
plastic developed by G-E 
engineers after 10 years of 
research. Tests of resistance 
to abrasion show a 3-to-1 
superiority of Formex wire 
over high-grade enameled 
wire. Formex wire in your 
motors gives added assur- 
ance of dependable, con- 
tinuous operation. 


ELONGATION 


Compare the two pictures 
above. The top photo shows 
Formex wire stretched 20 
per cent and wound on its 
own diameter. The lower 
picture shows enameled 
wire stretched 10 per cent 
and wound on twice its 
diameter. 


SEVERE CONDITIONS 


HEAT SHOCK 


The top sample (below) 
shows what happens to 
good enameled wire when 
it is wound in a helix and 
heated to 150 C. Formex 
wire (shown at bottom) is 
unaffected by this heat 
shock. That is why it does 
not become brittle and 
crack away even after years 
of strenuous service. 


nl damage 


“piece, cast- 


nd end shields, 


portion com- 
d, protect 


flying chips, 
ist, dripping 





‘ical breakdown 


for a longer-lasting motor — 

nd weaken after years of 

fail you in an emergency— you 
with its inner strength. 


igned the Tri-Clad motor, 

ess of Formex wire insu- 

portunities for strengthening 
rom the inside out. They 

tie-resin bonding varnishes 
‘resistance. They fortified 

d internal connections. 


‘application on end turns a 
». 1201 Red as an additional 
erse operating conditions 

ial service. 


motor you get a more compact 
ates heat quickly and keeps 


olled-velocity” ventilation 

design throughout, the 

coil windings mean extra 
time you order induction 
y are Tri-Clad motors. 


dy, N. Y. 


) ELECTRIC 


730-S0-8058 


Integral-hp sizes up to 20 hp (at 
3600 rpm), open or splashproof, 
are now available—also capacitor- 
motors in sizes up to 5 hp. 


Write for our new Tri-Clad motor bulletin, 
GEA-3580 


y wear and tear 


gs of new de- 

ger life, greater 

oved lubri- 

es. One-piece 

m rotor wind- 

is cast integrally, 

y indestructible. 

bearings retain 
clude dirt. 








INSURGK 
(s NOT a Substitute 


Much has been written of late about “substitutes’’— materials 






used for others that are no longer readily obtainable. Too 






frequently plastics generally are placed in the “substitute 






materials” class. 






But INSUROK is wot a substitute. True, it has supplanted 






many materials . . . wood, porcelain, ferrous and non-ferrous 






metals, glass, leather and many others. But not as a substitute! 






There’s only one reason why manufacturers prefer INSUROK 






. it is the most desirable material to use! 






INSUROK is a great family of plastics. As a finished product 
INSUROK is complete in itself. As raw materials these pre- 







cision plastics are available in many types and forms for fab- 






rication in the plant of the user. 






Get acquainted with INSUROK. Literature sent on request. 






The RICHARDSON COMPANY 


MELROSE PARK, ILL. FOUNDED 1658 LOCKLAND, OHIO 
NEW BRUNSWICK, N. J, INDIANAPOLIS, IND. 
DETROIT OFFICE: 4-252 G. M. BUILDING 

NEW YORK OFFICE: 75 WEST STREET 
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On the cover: Housed in walnut, with solid handle and 
segmented door of the same wood, the new Philco 844-T, 
ac.— de.— battery portable reflects engineer-designer 
resourcefulness in the avoidance of restricted materials. 
Unusual performance of this three-way model brings in 
ha standard American broadcasts through a_seven-tube 
hook-up with highly sensitive speaker and low-impedance, 
built-in, loop aerial 





IF | WERE A BUILDER OF MOTORS 38 


Constructive observations by a motor-buyer, Electrical Engineer Frost 


of Mattison Machine Works. 


BEARINGS THAT THE PRODUCT USER NEED SELDOM LUBRICATE 40 


Sleeve and ball bearing types in wide variety. 


MAKING THE MOST OF MAGNET MATERIALS .. 46 


Consulting Engineer Underhill reviews current progress. 


WHAT ALLOYS HAVE TO DO WITH SPRINGS... 53 


Corrosion-proof materials discussed by Chief Engineer Carlson of Lee 
Spring Company. 


TRANSFORMER FACTS FOR THE SPECIFIER 62 


Up-to-date review of an important product component. 


HOW TO SPECIFY PORCELAIN FOR BEST RESULTS 67 


Deserving attention for the dielectric, heat resisting and structural 
values offered. 
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Available to reader through 
sponsoring manufacturers. 
Guide To Buying...... foe 


To makers of materials, parts, 
equipment, finishes, etc. 
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New Materials, Parts, Equip- 
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MANUFACTURING 


TO APPEAR IN LATER ISSUES 







things that you should keep firmly in 
mind if maximum satisfaction is to result. 
What types for what service? Quality 
that will match the product need, etc. 


Pre-Fabricated, Pre-Formed and Pre- 
Finished Metals that step-up the effi- 
ciency of product manufacturing oper- 
ations, minimize scrap and _ conserve 
materials. 

Fundamental Circuits Upon Which In October, Seventh Annual ELEC- 
Electronic Controls Are Based. Re- TRICAL MANUFACTURING Product De- 
duced to essentials, will be the primary sign Number with review of materials, 
relationships of tube types and auxiliaries engineering, design and policies factors. 
in various product functions. Award winners in our 1941 competition 


When Specifying Relays there are some announced and prize papers published. 














Watch the unmistakable trend of leading designers and manu- 
facturers toward the new TURBO in vital applications. Notice 
when it is used . . . usually in close proximity to heat, acid, 
moisture and other destructive elements. TURBO bends to 
small radii around corners without cracking or splitting. Greater 
flexibility assures these advantages. And it has inside im- 
pregnation for rapid snaking and fishing. 


Investigation of its many advantages will prove that the Swing 
is definitely to TURBO — the dependable, safe insulation 


for transformers, generators, switchboards, motors, etc.— 


TURBO a “MUST” for trustworthy insulation. 


Block Mica, Mica Plate & Products—Varnished Oil Tubing, 
STO MYCN UMM Om Cul am Cl SMO Lutee Gul Tatts 


Write for new sample card with 
complete list of standard sizes. 
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Closing their records upon the first half of long-to-be-remembered 
1941, makers of various complete, electrically-energized products 
for defense, semi-defense and consumer markets are faced with 
literally unprecedented conditions. 


Directly behind them lies a period of unequalled activity, of 
unsatisfied and unabated demand for their goods and of satisfac- 
tory profit margins. Immediately before them are the certainties of 
constrictive scarcity of essential materials and parts, of the 
necessity of further switching workers, plants and production 
equipment from consumer to defense lines, of direct and indirect 
pressure to minimize consumer-goods sales, and, of the all-but- 
profitless margins upon which government business must be 
undertaken. 


As indicated in a recently completed survey by the National 
Industrial Conference Board more than 25 per cent of all manu- 
facturers have already started to reduce their output of goods for 
civilian use. Of those surveyed 79 per cent expect difficulties in 
meeting both civilian and defense demands. The Honeymoon is 
over. Industry is off to the War. 


Discussions of “‘to freeze or not to freeze’’ the engineering designs 
of consumer goods become academic before the broader realities. 
Such items as are produced will be different from their predecessors 
both in engineering for performance and design for appearance 
features because, if for no other reason, the materials of which they 
are fabricated will be different; thereby itnparting new weight, 
balance, functioning, outlines and surfaces to the final product. In 
some cases the substitute material will be adapted more suitably 
to the overall development than were the originally specified items. 
Too often, engineer-designers are literally forced into doing a better 
job. Necessity is a hard task-master but a great teacher. 


It is our conclusion that as the volume of consumer goods pro- 
duction falls off, as 1941 grows old, the work of the engineer- 
designer will continue with unrestricted vitality and the bringing 
to specification of hitherto neglected materials and parts. Further- 
more, the resourcefulness, courage and independence of thinking 
energized in these critical days will be the bases upon which much 
of industry’s success ‘‘after-the-emergency”’ will rest. 


Today, if ever, are being shaped our tomorrows. 






































If | Were A Builder 


\ X Y HEN one carefully reviews the ways in which 
motors are made essential, component parts 
of various heavy-duty electrically-energized 
products (especially machine tools, as built today) it is 
apparent that the number of special motors demanded is 
increasing rather than diminishing. ‘There is ample evi- 
dence that these special motors are being selected for 
very definite reasons; first, to overcome limitations in the 
mechanical design of the standard forms and second, for 
appearance as it involves the relationship of the driving 
unit to the over-all impression of pleasing symmetry and 
production effectiveness; in these days appearances cer- 
tainly do count. 

Now what do I mean by limitations in mechanical 
design? Well, just this. 

The development of the present day ac. squirrel cage 
motor has been a matter of about 62 years. During 
that time, the size of motors for a given horsepower out- 
put has become smaller, almost year by year. That 
speaks well for the electrical development. This has 
really been a phenomenal development and the motor 
manufacturers deserve the highest praise for the new ways 
of getting the most out of active materials in motors. 
However, in matters of mechanical development during 
those 62 years, changes in design have been few. 

It is true that in the first motors built, the windings 
were not covered at all, and that the bearings were of the 
pedestal type, but this soon changed to a frame enclosing 
the punchings and windings and end shields with self-con- 
tained bearings of the sleeve type. Outside of reduction 
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of size and better appearance, there ensued no_ note- 
worthy difference in the fundamental design over a per- 
iod of many years. 

Incidentally, the introduction of ball bearings in mo- 
tors was brought about more because the anti-friction 
bearings could be more easily protected from contami- 
nation than sleeve bearings and did not require as much 
servicing. It was only after the introduction of ball bear- 
ing motors that motor manufacturers made a really de- 
termined effort to adequately protect sleeve bearings. The 
so-called sealed sleeve bearings, as used successfully to- 





Getting the other fellow’s viewpoint 
is almost always stimulating—even 
when it may not be possible to make 
the ideas effective. Sometime ago 
a motor builder outlined for our 
readers some of the things that he 
would do (and look for) if he were 
a specifying-purchaser of power 


day, were thus forced by the advent of ball bearing mo- 
tors. When later types of motors, such as the totally 
enclosed fan cooled motors, were developed, they were 
standardized only in the ball bearing type, and are only 
now being brought out in sleeve bearing type because of 
the pressure of certain companies who demand sleeve 
bearings as better adapted to absorb electrical and me- 
chanical vibrations. 

Indeed, if I were a builder of motors I would look 
backward for some inspirations as to what might be ac- 
complished in the future—or even in the present. 

Realistic experience data regarding machine tools in 
the service of purchasers reveal that a very high percent- 
age of such motor failures as are encountered are due 
either to failure of stator windings or to bearing failure. 
Obviously, these are the two elements of a motor which 
need protection from adverse operating conditions of oil, 
metal or abrasive dust.* 

It is a noteworthy fact that several large motor builders 
have made surveys of operating conditions encountered 
in various industries: steel mills, metal working plants, 
meat packing, cotton spinning, and numerous others. Ac- 
tion based upon the results of these surveys have induced 
changes in mechanical design to protect the stator wind- 
ings and bearings. Thus, the development of the so- 
called self-cleaning motors for spinning frames, splash 
proof motors for breweries, meat packing and dairy in- 
dustries, and totally enclosed fan cooled motors for metal 
industries, followed. ‘The automotive industry demanded 


* Readers will recall “Motors That Will Defeat Adverse Op- 


erating Conditions” January 1941. 
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Of Motors 


and received the obvious fully-protected motor, namely, 
the totally-enclosed, fan-cooled motor which seals the 
stator windings completely from outside contamination. 

It is my prediction that the standard, open, unprotected 
motor of today is on the way out. If I were a builder 
of motors, I would plan my output and develop my de- 
sign and sales program accordingly. ‘This so-called gen- 
eral-purpose open, foot-mounted motor lies in the think- 
ing in the past. Now that is a strong statement, but not 
unduly so if examined in terms of many applications of 
present day motors. 








sources”. Mr. Frost’s viewpoint re- 
flects, in a highly tangible way, 
some of the things that he and fel- 
low engineer-designers of machine 
tools and other heavy-duty electric- 
ally-energized products would like 
to have but (apparently) cannot; 
at least not yet. 


The protection desirable in a motor is that necessary 
to preclude operating failures due to dust, grit, oil, etc., 
in the stator windings, the air gap between the stator and 
rotor, and the bearings. Logically, the best way to do 
this is to enclose these vulnerable parts and seal the open- 
ings so that no outside dust and dirt can get inside. These 
are the totally-enclosed and totally-enclosed, fan cooled, 
motors which are so widely used in the automotive and 
metal working industry where the adverse conditions of 
metallic dust is encountered. 

The next best way is covered by so-called drip-proof 
motors which have no openings above the center line, 
preventing or making it difficult for falling materials or 
dripping liquids to get into the windings, bearings, etc. 


MOTORS THAT BLEND WITH PRODUCTS 


S an interesting side light on the question of over- 
coming mechanical limitations and bettering ap- 
pearance, let us take a look at the way in which manu- 
facturers construct geared head motors. The use of 
standard, foot-mounted motors, in constructing geared 
head equipment, is very limited. In some cases, the 
geared head is mounted on the motor, but in most cases, 
a flange-mounted motor is mounted on the geared head. 
The reasons for this are obvious. The motor can be 
brought closer to the drive, and the appearance, efficiency, 
and overall dimensions are all materially improved. 


*See “If 1 Were A Buyer of Motors” Exvectrica, Manu- 
FACTURING, February 1938, a signed discussion by President J. F. 
Jessop of Ohio Electric Mfg. Co. 






This question of flange mounted motors has received 
considerable attention by the Committee on Electrical 
Problems of the National Machine Tool Builders As- 
sociation. Out of 65 major companies, 35 are using 
flange type motors regularly, and some additional com- 
panies would be glad to use them if they were properly 
standardized. The present program contemplates stan- 


dardization of the following points: 

A—Dimensions of mounting rabbet. 

B—Outer cylindrical surface of mounting rabbet 
which forms the locating surface when mounting on ma- 
chine, to be finished to same tolerance as present prac- 
tice in fitting end bell or bracket to motor frames. 

C—Bolt circle diameter for mounting bolts to be 
enough larger than rabbet to avoid having tapped holes 
in machines come too near annular groove which receives 
rabbet (on machines). 

D—-Size and pattern of holes through which support- 
ing bolts pass to be standardized. 

E—Location of bolts (or cap screws) used for mount- 
ing to be such that they do not interfere with frame bolts. 

F—Ahny projection of bearing housing on motor which 
projects beyond face of flange to be standardized. 

G—Dyimensions and tolerances of straight shaft ex- 
tension and keyway to be standardized. Taper exten- 
sions, if offered or required as alternative, also to be 
standardized. 

As a builder of motors I would more quickly seek to 
implement standardization agreements as achieved by re- 
sponsible industry groups, than is now done. 

Some very obvious points of standardization take 
months or years to iron out, but once having been agreed- 
to by a majority of companies using such moters, they 
should be accepted and adopted by the motor manufac- 
turing companies in the shortest time possible for such 
orderly procedure. 

Specifically, some of the mechanical details of motors 
which I as a motor builder would endeavor to improve 
after adequate study and research are: 

1—Motor feet, in addition to being held to Nema 
standard tolerances for height dimension “‘D’’, should 
also be held to closer tolerances for level 
measurement of all feet. Motors often have one 
or two foot pads higher than the others, or the pads may 
have small bearing surfaces due to being out of level. 
When such motors are bolted down, there is a strain 
transmitted through the motor housing which could very 
readily result in increased noise and vibration, together 
with a possible uneven air gap between rotor and stator. 
This trouble is sometimes due to heavy roughing cuts 
springing the motor feet during machining. A final 
finishing out should correct this trouble. Grinding these 
surfaces to a close tolerance would more nearly meet 
the exacting requirements of present day machine tools. 
Certainly no machine tool builder today would accept 
parts made in their own shop with tolerances of 145 in., 
for parts which must be accurately lined up. 

Some makes of fractional horsepower motors have thin 
metal feet which are easily bent and cause the same 
mounting trouble. 

2—All motors used on precision machines 
should be dynamically balanced, not on rubber 
pads, but preferably through a periodic suspending sys- 

(Continued on p. 86) 
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\ ADE from powdered 
L metals which are 
die-pressed to shape and 
alloyed at high tempera- 
tures, oil-retaining porous 
bronze bearings are avail- 
able in thousands of sizes 
of plain, flanged, self- 
aligning and special 
shapes. 


Bound Brook Oil-less Bearing 






Bearings That The Product User 


periods of time without additional lubrication, 

to withstand high temperatures, shocks or im- 
pacts, and to carry light or heavy loads over a wide 
range of speeds, graphited bearings, and oil-impregnated 
types as well, are widely used on air conditioners, porta- 
ble tools, business machines, conveyors, electric motors, 
machine tools, pumps and similar electrically operated 
products. They are also used on many household appli- 
ances such as washing machines, electric clocks, food mix- 
ers, Juicers, ironers, fans and vacuum cleaners, which are 
often subject to lubrication neglect. In addition, they 
find extensive use on textile and paper machinery where 
oil spatter must be avoided, on food processing equip- 
ment where oil contamination is objectionable, and on 
oxygen handling equipment and similar applications 
which are subject to explosion hazards. 

Graphited bearings, which contain no oil whatever, 
are known as oil-less bearings and are made from a 
number of different materials including bronze, white- 
metals, special babbitts, hard rubber and plastics. Oil- 
impregnated bearings, which are formed from porous 
materials with varying degrees of density and oil-retaining 
capacities, are generally referred to as self-lubricating. 
This group includes porous bronze bearings, which are 
furnished in sleeve, flanged, thrust and self-aligning de- 
signs, as well as in special and irregular shapes, and also 
porous wooden bearings. 

There are, in addition, many sealed-type ball bearings, 


BR rere of their ability to function for long 


Moraine Products Div., General Motors 


awe por- 
ous bronze bear- 
ings (left) are avail- 3 
able in lengths and 
tolerances similar 
to sleeve’ types. 
Self-aligning bear- 
ings (right) are fur- 
nished in a_ con- 
siderable range of 
sizes, and are held 
to standard toler- 
ances of * 0.0005 
im. ED. ond = 
0.005 in. O.D. 





all designed to exclude dirt, dust and moisture and to 
retain the lubricant over long periods of time, which offer 
special advantages on various types of machinery, par- 
ticularly electric motors. Miniature ball bearings are 
especially adapted for the drive movements on all sorts 
of recorders, chronometers, anemometers and similar in- 


Oil-less and self-lubricated bear- 
ings in many cases provide a ready 
solution to troublesome lubrication 
problems on electrically operated 
machines and appliances where ro- 
tating parts are subject to heat, 
friction, immersion in liquids, or 
neglect through inaccessibility. Ac- 
curately dimensioned, reasonably 
priced and easy to install, they are 
available in a wide variety of kinds, 
types, shapes and sizes. 


struments which are in continuous operation. They are 
also suitable for news reel cameras, railway track re- 
corders, laboratory test equipment and similar precision 
instruments which are subject to severe shocks and jolts 
during normal usage. 

Porous bronze bearings are made from powdered ma- 
terials (copper-tin-solid ]ubricants) which, in some types, 
are weighed and mixed in the desired proportions and then 
hopper fed into automatic briquetting machines where 
they are moulded to close dimensional tolerances under 
high unit pressure. They are then heat treated, finished 
to size and impregnated with a suitable lubricant. Other 
types are made from pre-alloyed bronze powders (copper 
80 per cent, tin 10 per cent, lead 10 per cent) which 
are treated in a hydrogen furnace to remove all oxides 
and are then combined with a predetermined amount of 
volatile salts which are driven off during the sintering 
process. The quantity of the resulting pores in the bear- 
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ing is determined by the ratio of the salts used and the 
size of the pores by the granular size of the salts. 
Porous bearings may contain up to 40 per cent of oil 
by volume, the pores acting as miniature reservoirs from 
which the oil feeds by capillary attraction. Thus, at the 
first slight increase in temperature after the shaft starts 
to rotate, oil is drawn from the bearing structure and 
quickly builds up a film between the shaft and bearing. 
When the shaft stops, the oil is absorbed back into the 
pores of the bearing, leaving a slight oily film on the sur- 
face. In many cases, the original impregnation of oil 


Thus, it is often desirable to impregnate a bearing which 
is to run at high temperatures with a higher viscosity oil 
than would be used in a cooler running bearing. On the 
other hand, conditions such as light loads, low-running 
clearances or high speeds may indicate an oil of lower 
viscosity. The oil pressure available, where no reservoir 
or external oil feed is provided, is that caused by the 
surface tension existing at the juncture of the sliding sur- 
faces. Centrifugal effect of the rotating shaft, together 
with various loading conditions, also influences the amount 
of pressure obtainable between bearing and shaft. 
Internal or external ma- 
chining or grinding of the 
wall surfaces of a porous 
bearing may cause its op- 


eed Seldom Lubricate = %=".% 


which a porous bearing receives is sufficient lubrication for 
the life of the machine of which it is a part. Where 
subsequent lubrication is required, the bearing housing 
may be cored or machined to provide an oil reservoir. 
By means of a drilled hole or slot, the oil may be brought 
to the outside diameter of the bearing which, because of 
its sponge-like characteristic, will absorb additional oil as 
required without waste. 

Capillarity, or rate of oil flow, in a porous bronze bear- 
ing can be varied through a wide range, depending upon 
the requirements of the application. Several factors in- 
fluence the control of oil flow, among which are the 
density of the bearing material, the amount of porosity, 
the viscosity of the oil, the temperature, the oil pressure 
and the condition of the inner and outer wall surfaces. 
The density is controlled largely by the proportions of 
copper, tin, graphite and other materials used, by the 
pressure employed in briquetting the bushing, and by the 
extent to which it is sized. The porosity is an inverse 
function of the density and is a measure of the materials 
ability to absorb oil. In general, as the porosity in- 
creases, the rate of oil flow also increases, more or less 
proportionately. 

Selection of a suitable oil viscosity is entirely depend- 
ent upon the conditions under which the bearing is to run. 


YRAPHITED bearing (A) is produced by grooving or 
drilling a cast bronze bearing and inserting the 
graphite into the depressions under extreme pressure. 
Unit (B) with a small amount of oil will operate under 
the most severe conditions with minimum wear. Plug- 
type bearing (C) serves well in applications where both 
the outside and inside diameters are used as bearing 
surfaces. Rough cast-in grooves on units (D) assure a 
permanent bond between the metal and the graphite. 


Bunting Brass é* Bronze B Randall Graphite Products C 





be changed. In the case 

of machining, different tool 

shapes either increase or de- 
crease the oil flow rate by either opening the surface pores 
or closing them. Grinding usually decreases the rate otf 
oil flow, since this operation tends to flow the surface metal 
over the pores. In general, a porous bearing which is 
accurately sized in manufacture, does not require any 
machining either before or after installation. 

In calculating the permissible loads for porous bronze 
bearings, such factors as the operating conditions, hous- 
ing conditions and construction should be considered. 
As shown on the accompanying chart, as the speed in- 
creases for a given shaft diameter, the permissible load 
in pounds per square inch of projected area decreases. 
Bearing capacity, or PV, is a function of these two 
variables, and is expressed as the product of peripheral 
velocity in feet per-minute and load in pounds per square 
inch of projected bearing area. Since there is a definite 
maximum PV value that should not be exceeded, except 
in special cases, the shaft diameter also affects the maxi- 
mum speeds and loads permissible. 

The average PV factor for porous bronze bearings is 
generally about 50,000. Under ideal conditions of good 
heat dissipation or additional lubrication, this value may 
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CHARACTERISTICS OF OIL-LESS AND SELF-LUBRICATING BEARINGS 


Dimensions 
O.D. 
0.134 


Type Description I.D. 
=! Porous Made from metal powders, die- | 0.054 
= Bronze | pressed, heat treated and oil- im- to 
=f& pregnated. 3.903 
~ ¢| Hard Made from air-dried, winter-cut 
=| Wood | sap maple, and oil-impregnated. 
at 
Grooved bushings inlaid with Ar 
Bronze hard graphite. Also made from to 


metal powders mixed with flake 9 
graphite. 


aa Made from hard rubber having to 
=> Rubber | 80 per cent graphite content. 35! 
= Easily machined. 
~ | Laminated Made from fabric and synthetic 
Plastic resin and impregnated with 
graphite to form dense, solid 
structure. 
Sealed Employ integrally mounted lab- | 0.236 
‘ Type yrinth-t ype seal, made from steel] to 
of or felt, or a combination of both. | 2.95 
2 | Full-race. radial type bearings, | 0.04 
a with inner and outer raceways to 
=| Miniature made from high grade, heat + 
= treated steel. Can be arranged to 
run without lubrication. 
be exceeded. Under other conditions, however, such as 
no additional lubrication when the temperature is high, 
extreme shock loads, bad dust conditions, etc., a P\ 


factor, of 50,000 will be too high. In general, when 
the bearings have a length of from one to one-half times 
the diameter, and a shaft sufficiently strong to carry the 
load without excessive deflection, no trouble should be 
encountered in meeting any load conditions providing the 
housing can dissipate the heat. 

Graphited bronze bearings generally provide from 40 
to 45 per cent actual graphite contact with the shaft. 
Many of these are inlaid with hard graphite lubricant, 
in grooves or holes of various designs to suit the applica- 
tion. Graphite can be provided on either the inner or 
outer bearing surfaces; also on one or both side of flanges 
and washers. In one design, the graphite is inlaid in 
minute dovetail grooves which are cut into the bearing 
surface longitudinally at a lead of 7 deg. In another 
type, rough grooves are cast directly in the bearing, as- 
suring a permanent bond between the metal and the 


Gatke Corp. 


to 


1.001 


As Specified 


l 

8 
to 
10 


to 
36 


1.718 
to 


6°% 


\ 


are 
water, 


5 textile machinery, fans, clocks, motors, etc. 


Used on folding machiner y, textile machinery, 
vacuum cleaners, laundr y machinery, 
Need liberal running tolerances. 
14 Used machine tools, office appliances, 
to printing presses, conveyors, Cameras, counters, 
9 fans, clocks, food products equipment, ete. Can 


alkalies, 


etc, 


on 


also be 
water, 


used in contact with acids, 
ete. 


Suitable for use in any solution notharmful to 
rubber, or 
slow -spe ed, 


as dry, unlubricated bearings on 


low-pressure machines. 


Used in centrifugal pumps and other instal- 
lations where destructive conditions, 
neglect and corrosion are encountered. 


wear, 


0.106 
to 


1 
316 


Where simplified housing designs are desired, 
must be 
adaptable 


bearings 
Especially 


and on machines where 
thoroughly protected. 
to electric motors. 


3 


Adapted for drive movements on re¢ ‘orders. 
chronometers, anemometers and _ similar 
16 cision instruments. 


pre- 


In 

Length \ pplications 
is Used on air conditioners, vacuum cleaners, 
to mixers, ironers, portable tools, refrigerators, 


graphite which is pressed into the bearing in a plastic 
state at extreme pressures and then heat treated to form 
a hard, compact mass integral with the cast bronze. For 
continuous service, the PV factor for this bearing may be 
taken at 30,000 with a maximum speed of 500 ft. per 
min., or a maximum load of 1000 lb. per sq. in 

Another form of bearing is made from metal powders 
which are mixed with fine, flake graphite so that every 
section of the bearing wall has as much lubricating value 
as the rubbing or contact surface. This bearing, depend- 
ing upon the type of alloy used, has a compressive 
strength of from 30,000 to 70,000 lb. per sq. in., and 
a tensile strength ranging from 4000 to 12,000 Ib. 
Where elevated temperature is a factor, plug-type bear- 
ings are available in alloys that will perform satisfactorily 
at temperatures as high as 1000 deg. F. These bearings 
may be used where both the outside and the inside diam- 
eters serve as bearing surfaces. The graphite plugs ex- 
tend through the bearing wall and are so placed as to 
provide maximum lubrication without weakening the 
bearing structure. 


FOR ADVERSE OPERATING CONDITIONS 


ANY oil-less bearings, made from fabric and syn- 
thetic resin, are impregnated with natural graphite 
to form a dense and homogeneous structure. These units 
are widely used in centrifugal pumps and other installa- 
tions where destructive conditions, wear, neglect and cor- 
rosion are encountered. Bearings formed from a material 


OULDED fabric bearings are adaptable 
to applications where speeds and pressures 
not too great, and are impervious to salt 


oil, grease and most organic solvents. 
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consisting of hard rubber and graphite are suitable for use 
in any solution not harmful to rubber, or as dry, un- 
lubricated bearings on slow-speed, low pressure machines. 
They have a graphite content of 80 per cent and may 
be machined and finished as easily as soft brass. The 
PV factor under dry conditions is 200, and under wet 
conditions 600. The maximum atmospheric and bearing 
temperature under which they will operate satisfactorily 
is 250 deg. F. 

Oil-impregnated wooden bearings may be used for 
light loads and in applications where liberal running clear- 
ances are allowed. They are made from hard, seasoned 
maple and generally contain from 40 to 50 per cent of 
oil by volume, the type of lubricant used depending upon 
the conditions under which the bearing is. to operate. 
The most satisfactory performance is obtained in dry 
atmospheres at room temperature, although some types 
operate successfully at temperatures as high as 150 deg. 
F. Loads up to 35 |b. per sq. in., may be carried at 
shaft velocities of 100 ft. per min. while at lower speeds, 
loads of 40 lb. per sq. in. or more are possible. 

Installation of an oil-impregnated or graphited bronze 
bearing is usually accomplished by pressing it into a 
reamed housing hole with a hardened inserting plug at- 
tached to an arbor or power press. This method insures 
correct alignment, saves machining expense, prevents im- 
pairment of oil flow and maintains the smooth die-finished 
bore surface. Where two bearings are to be installed 
in line, it is often feasible to insert both at the same time 
with the same arbor, thus insuring perfect alignment of the 
two bearings. The inside diameters do not necessarily 
have to be the same in such cases. 

In determining the allowable press fit best suited for 
a particular application, several factors must be taken 
into consideration. A heavy press fit, for example, tends 
to decrease the surface porosity and hence reduce the oil 
flow through the surface. Sometimes, the allowable press 
fit is controlled by the physical strength of the receiving 
hole housing. Thus, small die-cast parts will not take as 
heavy a press fit as a larger mass of cast iron. In some 
cases, a line-to-line or zero press fit may have to be used, 
and the bushing pinned in place. Wall thickness also 
determines to some extent the allowable press fit. 


OLATILE salts, which are driven off during 
the sintering process, are combined with 
pre-alloyed bronze powders (copper 80, tin 10, 
lead 10), to control the quantity and size of the 
pores in these self-lubricating bearings. 
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B ALL bearings employ 
many forms of lab- 
yrinth seals. Unit (A) 
has two steel plates 
fastened to the outer ring. 
Another plate fastened to 
the inner ring acts as a 
flinger when the inner ring 
is rotating. On unit (B 
action of felt-lined steel 
flingers rotating within 
labyrinth grooves _pre- 
vents ingress of dirt or 
loss of lubricant. Used 
extensively on_ electric 
motors, bearing (C) util- 
izes flanged metal seals, 
the lower edges of which 
project across two grease 
grooves on recessed inner 
ring of the bearing. 





i Norman- Hoffmann 
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With bushings of 14 in. or smaller outside diameter, 
a press fit allowance of 0.001 to 0.003 in. is usually 
sufficient. On bushings ranging from 1% to 2 in., outside 
diameter, press fits should gradually increase up to a 
maximum of 0.004 to 0.005 in. The variation in press 
fit will occur as the receiving hole size and the outside 
diameter of the bushing vary. Tolerance allowed on the 
latter is usually on the order of 0.001 in. unless special 
machining is used, in which case the outside diameter can 
be held as close as required. 

Wooden bearings are generally bored to allow for 
align reaming after being pressed into the final position 
in a housing. Inside clearances on one type, for example, 
range from 0.002 to 0.004 in., for shaft diameters up 
to 1% in., to 0.007 to 0.010 in. for shaft diameters of 
1'% in., and up. A slight chamfer is usually furnished 
on one end of the bearing as an aid to starting it into 
the housing. During assembly, a few drops of light oil 
placed on the shaft help to give the bearing an initial 
start. Any heating up will become apparent during the 
first 15 to 30 min. after starting and indicates that there 
is not enough clearance. 

Sealed-type ball bearings find many applications on 
machines where the bearing must be thoroughly protected 


(Continued on p. 94 
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O the great sorrow and loss of his associates and friends of 
industry and industrial publishing, John Francis McClure, 
president and treasurer of The Gage Publishing Company, 
publishers of ELecrricaL MANUFACTURING, succumbed on July 14. 
He had been in ill health for several years, his condition having 
become critical in the past year. 


Born in Delanson, N. Y., March 11, 1880, Mr. McClure entered 
publishing a* a very early age. His entire career was spent with 
the Gage organization which he joined in 1896. At that time the 
company published the ‘Buyers’ Reference” later to become 
“Electrical Record”, the well-known industry publication. 


Successively, Mr. McClure was office assistant, circulation 
field representative, advertising salesman and manager of the 
Chicago office. He served in the latter capacity from 1900 until 
1910. Returning from Chicago to the New York headquarters, 
he participated in general management as secretary-treasurer and 
later as vice president. Upon the retirement from active affairs 
of the founder, N. W. Gage, in 1931, Mr. McClure became 
president and treasurer. Having served in the different capacities, 
he knew every angle of industrial publishing and therefore was 
an intimate part of the steady progress and growth of the company. 


In his forty-five years of association with the Gage organization, 
Mr. McClure enjoyed wide acquaintanceship with men of industry 
generally, also with readers of and advertisers in Gage publications. 


Mr. McClure was a man of high ideals and a leader possessed 
of great understanding. He stimulated and inspired his associates 
in their publishing accomplishments. 


The ‘*Chief” has passed but he has left his impress upon those 
who have been associated with him for many years. 


Surviving are his wife, Dorinda M. McClure, and his daughter, 
Lois A. McClure, both of Maplewood, N. J., also a sister, Mrs. 
Frank C. Alexander, of Delanson, N. Y. 











Making The Most Of 


NTEREST in the well-known property of a perma- 
nent magnet to supply a magnetic field without an 
external electric current to maintain it (the magnetic 
flux apparently being produced by internal or mole- 
cular currents of an electronic nature) has been stimu- 
lated by the commercial production of magnets made 
from the newer alloys. Fractional horsepower motors 
and a locomotive headlight generator without an exciter 
of any kind (but with fields produced by permanent mag- 
nets) point the way toward further advances with the 
development of magnet alloys. These newer and more 
powerful magnets, resulting in advanced product designs, 
could not have been achieved with the older steels. 
Magnet Materials From Which to Choose. 
Up to about 1910, carbon steel was the best known 
magnet material. Thereafter better magnet steels of the 
tungsten and chromium types replaced carbon steel until, 
about 1920, the superior but costly cobalt steel was used 
to some extent. Now the newer, lighter, smaller and mag- 
netically stronger, but mechanically weaker and brittle, 
magnets made from alloys of the aluminum-nickel type 
are finding more and more applications and lead to sav- 


HOW TO EFFECT SAVING IN 
MAGNET MATERIAL 


Make the magnitude of air-gap flux per unit 
volume of magnet material a maximum. 

In designs, use only such numerical values of Bm 
and Bn that their product shall be a maximum. 

Avoid magnetic leakage as much as possible since 
it may require two or more times the magnet 
material needed for the air-gap flux alone. 

Avoid abrupt magnetic gradients and saturation 
of iron or steel polepieces or other connecting parts 
to reduce magnetic leakage. 

Keep all edges rounded and streamline portions 
where magnetic leakage may occur. 

Keep air-gaps between polepieces as short as prac- 
ticable to avoid reluctance, magnetic leakage, and 
self-demagnetization. 

Keep magnetic-flux conductors as far apart as 
practicable from each other and other magnetic 
materials to avoid magnetic leakage between them 
and other parts of apparatus. 

Use only the correct temperature in heat-treating. 

Use coils for magnetizing, except in the cases of 
short bars and blocks of magnet material which 
should be clamped between the polepieces of an 
electromagnet. 

Use a sufficient number of ampere-turns thorough- 
ly to saturate the magnet material. 

Magnetize after assembly when practicable where 
magnets having relatively long air-gaps_ before 
assembly are assembled in apparatus with smaller 
air-gaps between polepieces. Otherwise, a reduction 
up to about 35 per cent. in the air-gap flux of the 
apparatus may result, thus requiring more magnet 
material for the desired flux in the air-gap. 

Conserve the magnetic energy of newly magnet- 
ized magnets by placing keepers of high-permeabil- 
ity material across the poles of magnets when 
beneficial. 

High relative speed and mechanical oscillation 
frequency between magnets and coils result in 
smaller magnets for a given voltage. 

A slight saving in each of the foregoing may result 
in a considerable total saving of magnet material. 





ing and to solutions of improved designs.* Among the 
more recent developments is a cobalt-vanadium-iron alloy. 
The older steels are still used extensively. 

General Uses. Fundamentally, the sole purpose 
of a permanent magnet is to supply a magnetic field which 
may be employed in several well known manners, with 
or without polarity effects and with or without relative 
motion, as follows: 

1. To produce mechanical forces directly through 
mutual attraction or repulsion between two magnets, one 


Defense-restricted, because nickel, 
chromium, tungsten, cobalt and 
aluminum are all scarce metals, 
permanent magnets nevertheless re- 
main highly important elements in 





of which may be an electromagnet or a current-carrying 
conductor, or by mutual attraction only between a mag- 
net and a magnetic material through magnetic induction. 
Relatively few permanent magnets are used for produc- 
ing mechanical forces without co-acting magnetic fields 
produced by external electric currents, although some 
magnetic chucks and hand magnets, for example, which 
require no current, depend for their operation upon me- 
chanical forces produced directly by permanent mag- 
nets. The energy expended by a permanent magnet 
in attracting and moving its load is returned to the 
magnet when its load forcibly is removed from it. 

2. To produce voltage through relative motion be- 
tween a magnet and an electric conductor forming a part 
of either an open or a closed electric circuit, in which 
latter case an induced electric current results which 
tends to establish a torque, involving mechanical force, 
between the magnet and the electric conductor, always in 
the direction of relative motion of the magnet; examples 
being found in the familiar speedometer and watthour 
meter. In all such cases the induced current flows in 
such a direction as to tend to demagnetize the magnet 
which, especially when made of the newer alloys with 
their great coercive force combined with high remanence, 
resist such demagnetizing influences when properly de- 
signed and constructed. Thus a fixed coil and a mov- 
ing magnet, as that in a modern magneto, constitute a 
very simple and reliable electric generator without any 
moving electrical connections. An advantage of using 
a permanent magnet in a polarized mechanism is that 
there is no time-delay in building up the magnetic field, 
which already possesses maximum strength. 

Besides the customary uses of permanent magnets 
made from the older steels and the newer alloys, many 
points of application suggest themselves; as where a 


* See also “Up to Date in Magnetic Materials,” ELECTRICAL 
MaANurFacturinc, November 1939. 
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Magnet Materials 


magnet material may be magnetized and caused to at- 
tract its armature or load by an electric current flowing 
in a coil surrounding it for a brief time-interval, after 
which the armature or load will be held by the magnet 
as long as desired without further expenditure of elec- 
trical energy (and without heating the coil) until a 
momentary reversed current causes the release of the 
armature or load. If the armature or load also is made 
of a suitable magnet material it will be strongly, hence 
quickly, repelled from the magnet. 
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certain defense, semi-defense and 
peace-time products. Here is a 
thorough - going, engineering - wise 
review of significant factors by a 
frequent contributor to our pages. 





Characteristics of Magnet Materials. Refer- 
ring to the accompanying Fig. |, which shows a part 
of the upper portion of the familiar hysteresis loop and 
wherein OB,,; is the virgin magnetizing curve for an 
initially unmagnetized or wholly demagnetized specimen 
forming a closed magnetic circuit, an increase in the 
magnetizing force H from O to H,,; causes magnetic 
saturation of the material. When the magnetizing force 
H is reduced from H,,; to O, the induction B is reduced 
from Byat to Bymax, the latter being the maximum residual 
or remanent induction, or remanence B,. In order to 
demagnetize the specimen, that is, to reduce the remanence 
B, to O again, it is necessary to reverse the magnetizing 
force H and increase it to — H = Homax. 


FIG. 1 
Bsat —- 


“H*Hemax He 0 H Hsat 


ART of upper portion of hysteresis loop indicat- 

ing the magnetizing force H,. required to mag- 
netize a magnet material to saturation B,.; the 
maximum remanence B,max, and the maximum 
coercive force Hemax, numerically equal to the re- 
versed magnetizing force—H required to completely 
demagnetize the specimen after complete saturation. 
The numerical value of H,,, may be four or more 
times greater than the numerical value of—H= 
Hemax- V is the virgin magnetizing curve and D is 
the demagnetization curve. Because the magnetiz- 
ing force H,a required for saturating the magnet 
material is so much greater than the reversed mag- 
netizing force—H required for complete demagnet- 
ization, ac. tends to demagnetize a magnet. 
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Hence there is a loss in induction B from B,,, to 
Bemax With the discontinuance of the magnetizing force 
H..+ (which may have a numerical value of about 5,000 
oersteds in aluminum-nickel alloys), when the magnetizing 
force H is reduced to O, and a further loss in B, from 
Brmax as the reversed magnetizing force—H is increased 
until, when — H = Hox, the remanence is reduced 
to O as also is the coercive force H,.. Hence the 
remanence B, may have any numerical value from By... 
to O gausses, and the coercive force H,. also may have 
any corresponding value from H,..,, to O oersteds, de- 
pendent upon the specimen and any demagnetizing influ- 
ence, as an opposing electric current, opposing stray 
magnetic field, temperature, or jarring. Hardening the 
magnet material increases the coercive force H,. which 
is the internal force tending to keep a magnet magnetized 
against demagnetizing influences (Fig. 2). Strong mag- 
netic fields and high temperatures are the only influences 
which reduce the remanence B, and the coercive force 
H.. to zero, however. 

The aging, or partial loss of magnetism, of a perma- 
nent magnet is a very important item upon which may 


SOME PERTINENT FACTS ABOUT 
PERMANENT MAGNETS 





Once magnetized, they supply magnetic fields with- 
out time-delay and without cost. 

Eliminate coils, wiring, and switches, hence also 
fire and casualty hazards. 

Independent of voltage variation. 

Compact magnets combined with high speed 
result in light and compact electric generators, as 
for lighting purposes. 

In principle, a permanent magnet replaces an 
exciter and the field windings of a generator or a 
synchronous motor. 

For otherwise equal magnets, a chromium magnet 
may be about seven times longer than an aluminum- 
nickel magnet, but about 20 per cent. smaller in 
cross section. 

Short bars of aluminum-nickel alloy may be com- 
bined in various manners with easily machined 
high-permeability magnetic materials to form com- 
pact and strong magnetic systems, 

Aluminum-nickel magnets may have cast-in 
parts and may be combined with die-castings. They 
can only be cast or sintered, air-harden, and are 
about as hard as hardened tool steel. 

May be purchased in cast, bent, forged, or punched 
shapes ready for heat treatment, ready for magnet- 
izing, or already magnetized. 

In general, the magnetically stronger, hence rela- 
tively smaller, magnets are the more costly. 

Require four or more times stronger magnetic 
fields to magnetize them than to demagnetize them. 

Important items in their manufacture are: 
Chemical content; conditions under which the 
billets or casting are made; shape and dimensions; 
forming or cut-off operations; machining and 
grinding; correct temperature and time-interval; 
quenching in hardening; further heat treatment; 
structural, magnetic, and mechanical uniformity; 
method of magnetizing; proper magnetizing force; 
maturing or artificial aging for constancy; effects of 
mechanical shock, temperature, and opposing mag- 
netic fields; conservation of magnetic energy, and 
various tests. 




























































APPROXIMATE CHARACTERISTICS 
TABLE IT OF MAGNET MATERIALS 
Hard- 


Major content, per cent., |) ening | Quench- 
Material exclusive of Fe temper- ing 
ature, medium 
Al| C (Go| Gr! Nil Ti| W | deg. ©. 
Cast iron 1,000 Water 
Carbon 800 Water 
Chromium ; 830 Oil 
Tungsten 8410 Water 
Cobalt- 
chrome : 950 Oil 
Cobalt : ; 950 Oil 
Aluminum- 
nickel 2: ; 1,200 Oil 
Nickel- 
cobalt- 
tungsten 


MAGNETIZING FORCE 
TO SATURATE 


A mpere- Maximum coercive 
Heat turns per force Hesat and 
oersteds inch = remanence Brma: 
2.02 Heat oe i 
Cast iron 350 700 50 245 
Carbon 350 700 50 9.000 
Chromium 150 900 65 9.000 
Tungsten 500 1,000 TO 10,500 
Cobalt- 
chrome 1.400 2.800 200 8.500 
Cobalt 1.600 3,200 250 10,000 
Aluminum- 
nickel 2.500 5,000 500 8.000 
Nickel- 
cobalt- 
tungsten 1,000 8.000 800 7,000 





FLUX DENSITIES AND AVAILABLE 
EXTERNAL ENERGY 


(The values will be smaller in an aged magnet) 















Energy 


Bm Hm product BH max; 
gausses oersteds| BHmax BrH« BrHk 
Cast iron 1,300* 10,750 0.4* 
Carbon 180,000*; 450,000 0.4* 
Chromium 6,000 35 200,000 | 585,000 0.34 
Tungsten 7,000 50 350,000 735.000 0.48 
Cobalt- 
chrome 680,000* 1,700,000 0.4* 
Cobalt 6,200 150 930,000 (2,500,000, 0.37 
Aluminum- 1.700 300 1,410,000 |4,000.000) 0.35 
Nickel- 
cobalt- 


tungsten 2,240,000* 5,600,000 





0.4* 


MATURING OR ARTIFICIAL AGING 


Ac. ampere- ‘Tempera- Number of im- 
turns per inch | ture (C) to |pacts and remain- 
to demagnetize| demagnetize | Br, per cent. of 

to to of Brmax 


80%%|50°>, 0 (80%|50%) 0 |Lmpacts| % Brmax 

Chromium 10; 50) 200 

Tungsten 50/100) 300) 150) 250 800 100 88 
200 86 
500 83 
000 82 

Cobalt 260 370 750 300 | 450 800 100 95 
200 


500 
Aluminum- 000 


nickel 650 | 830 |1,100) 650 | 750 |800 100 
200 
500 
1,000 


*Estimated on the basis that BHmax/BrHe averages 
about 0.4. 
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depend the practicability of a design with a given mag- 
net material. Electric currents in coils and the like used 
with permanet magnets should not be of sufficient strength 
to produce opposing magnetic fields capable of demag- 
netizing the magnet, nor should permanent magnets be 
used in too hot locations, especially if they are subject 
to temperature variations of an appreciable magnitude. 
Neither should they be subjected to too much vibration 
or jarring. 

Alternating current generally is employed in the arti- 
ficial aging or partial demagnetization of magnets, as 
well as heat and vibration or impact, so that the rema- 
nence B, and coercive force H,. shall remain constant 
in service. Hence permanent magnets in service do not 
possess the numerical values of B, and H.. generally 
shown in tables and graphs. Thus a permanent magnet 
may be demagnetized by an alternating current in a coil 
gradually removed from the magnet, each successive de- 
magnetizing alternation tending further to reduce the 
values of B, because of the lessened magnitude of H. 
with increasing demagnetization. Hence the coercive 
force H,. becomes less and less until demagnetization is 
accomplished. Figure 3A illustrates the loss AB, in the 
remanence B, corresponding to the loss AH, in the 
coercive force H.. 

Table I shows approximate characteristics of magnet 
materials. The numerical values of Homax and Brmax 
given therein are obtained with a toroidal ring or equiv- 
alent, that is, a closed magnetic circuit of magnet mate- 
rial. They also represent the values in a very long bar 
magnet. Tungsten and chromium steels have quite 
similar characteristics, tungsten having somewhat the bet- 
ter. The numerical values in Table I were obtained 
from various sources, and may be regarded as generally 
representative, but not specific. Thus the numerical 
values of H,,; listed are taken as about five to seven 
times the coercive force Hymax, which may be unneces- 
sarily great in some cases. Different manufacturers of 
magnet steels may give different numerical values for 
their products. 

When using any specific steel for a given magnet, 
it is well to consult the steel manufacturer regarding the 
various properties and methods of treatment. It is cus- 
tomary to heat-treat the magnet material at a tempera- 
ture slightly above the recalescence point, at which tem- 
perature the coercive force H, is reduced to zero and 
the magnetic material cannot be magnetized by any 
external magnetic field, to put all the carbon into solu- 
tion and to give the structure uniformity. Thus at about 
800 deg. C, the remanence B, is reduced to O for tung- 
sten, cobalt, and aluminum-nickel alloys. 

Closed Magnetic Circuits and Air-Gaps. A 
closed ring of magnetic material, magnetized by winding 
it with a uniform toroidal coil and forcing direct cur- 
rent to flow therein, has the greatest remanence Bymax 
of all of the various shapes of permanent magnets under 
otherwise similar conditions. The data in Table I refer 
to such closed magnetic circuits. Partial demagnetiza- 
tion may result if the magnet material is heated, jarred, 
or brought within extraneous demagnetizing magnetic 
fields, however, just as with any other permanent magnet. 
In such a ring of newly magnetized magnet material, 
the remanence B, and the coercive force H, are sub- 

(Continued on p. 72) 
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Sparks 
Machine 
Tool 
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| 
For sus-ained and high speed production of various sizes 1 
of artillery shells from 75 mm. to 155 mm. inclusive, also 


for machining of similar shapes, this lathe is equipped for 
automatic operation by the use of hydraulic feeds and 
hydraulically operated duplex brake and clutch to start 
and stop the spindle. Automatic stops to all movements of 
carriage. Hydraulic and automatic stop movements to 
cross slide. Standard 1200 rpm. motors are used in driving 
back gear shaft through v-belt or silent chain drive. 





Outstanding among the 
features of this automatic 
toaster is the silent ther- 
mal timer, a_ simplified 
mechanism with no mov- 
ing parts. Selective tim- 
ing for desired color of 
toast is provided. A one- 
piece drawn turret top 
type of shell is used. Base 
is plastic, as well as 
handles and knobs. 





Sibley Machine & Foundry 





General Electric 


Knapp-Monarch 





To speed the ironing of sheets, tablecloths and other 

flatwork this round iron has been developed. Neither 

over-all size nor weight are increased in this design. 

Provided with a safety guard, temperature control 

switch, heat indicator and protector, polished 
chrome finish and plastic handle. 


a 


Heavy, tough drilling jobs as well as the finest tool 
room and production work can be handled with this 
25 in. swing all-geared machine. The six splined 
spindle can be operated by power or hand feed and 
speeds range from 75 to 1500 rpm.—feeds from 
0.005 to 0.045 in. Controls are centered in front of 
machine. All-geared drive is mounted on horizontal 
shafts. Transmission is totally enclosed. Tapping 
operations are controlled by electrical reversing 
switches. 
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Operating with a 1000 
watt water-cooled mer- 
cury lamp light source, 
smaller in size than a 
cigarette, this search- 
light has a drum 24 in. 
in diameter and a 
silvered glass reflector. 
A gallon of water a 
minute is pumped 
through a glass water 
jacket surrounding 
mercury lamp_ thus 
eliminating a substan- 
tial share of generated 
heat. An auxiliary con- 
ical reflector is mounted 
in front of mercury 
lamp to build up the 
beam candlepower of 
the unit. 


General Electric 
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Equipped with a 26 
gal. tub, finger-tip 
wringer control and 
three-vane agitator 
this clothes washer is 
finished in white syn- 
thetic enamel baked 
on steel. Wringer 
with balloon’ type 
rolls, locks in eight 
positions 


Westinghouse 
Elec. & Mfg. 


Jones &Lamson 


Machine 


Built in three models this fully automatic internal thread 
grinding machine has a hardened and ground master lead 
screw and pitch change gears for grinding any pitch thread 
from 2 to 28 inclusive, either right or left hand. A dc. motor 
with rheostat control is provided to permit complete range 
of grinding wheel speeds. An air cylinder is used to obtain 
rapid movement of grinding wheel spindle from working 
position to dressing position and vice versa. A safety device 
locks position of grinding wheel spindle when machine is 
in gauging position. 


Contrary to general practice in shaving smaller gears 
the cutting tool of this 36 in. automatic shaving 
machine is driven by the work gear, to eliminate 
high driving torque. Cutter head is built for crossed 
axes settings, provided with a sine bar adjustment 
and slide is adjustable for center distances up to 50 
in. Action of machine is controlled by accurate 
timing units which are in turn controlled by elements 
on electrical panel board in the base. The ability to 
develop the elliptoid tooth form is a feature. 


National Broach & Machine 


Completely automatic 
this tray type dough 
proofer has a capacity 
up to 10,000 pieces per 
hour. The motor and 
variable speed drive 
are enclosed in leg of 
proofer. Floating can- 
vas tray liner revolves 
16 turn on trays be- 
tween proofs to insure 
a clean dry canvas 
surface for next dough 
pieces. The loading 
drum, chute and trays | 
are all synchronized for 
efficient operation at 
all proofing speeds. 


Union Machinery 
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F. J. Stokes 
Machine 


Made of zinc die casting 
in three parts, covered 
with a coating of plastic 
this floor outlet required 
no machining or polishing. 
Better appearance and 
lower cost have _ been 
achieved as well as a more 
serviceable product. A 
Gilbert Rhode design. 








Fibre Conduit 


Michigan Tool 








Well-suited for production of parts of comparatively 
thin section and large diameter, also other products 
of powder metallurgy, the compressing of which 
requires maximum pressure up to 100 tons, this fully 
automatic press has a variable speed drive, com- 
bined clutch and brake and hydraulic compensating 
device to cushion shock of compression, etc. The 
press opens and closes in the clear but toggle action 
automatically slows down movement as punch and 
die are closed. 





Suitable for relieving form, gear and rock cutting tools, etc., 
this machine features multiple range of forward and reverse 
speeds, turntable for cam slide, universal adjustable tool 
box, quick interchangeable cams and two reversible motors 
coupled so that by operating either one or both seven 
spindle speeds—four forward and three reverse—are avail- 
able at touch of a control. Machine will handle work up to Precision 7 


8 in. diam. with maximum between centers of 24 in. Scientific | 





























Hill Acme 








Applications for this electric stop 
watch include laboratory procedures, 
time study operations, motor dyna- 
mometer tests, etc. It is run by a 
synchronous motor which operates a 
direct reading indicating counter. It 
integrates to 1000 min., reading in full 
minutes and hundredths of a minute. 
Successive readings can be totalled or 
it can be set to zero from any reading. 






For rough and finish surface grinding this 
horizontal spindle open side hydraulic surface 
grinder with reciprocating table is equipped 
with a rectangular magnetic chuck. Bed, 
table and column are all one piece. Cross 
speed of spindle head is completely hydraulic. 
Table is reciprocated through use of two 
opposed pistons operated in conjunction with 
a rotary, vane type hydraulic pump and 
motor. Four other motors are used—shaftless, 
dynamically balanced spindle motor; hoist 
motor for rapid traverse; coolant pump motor 
and lubricating pump motor. 
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Used for tempering and drawing tools and dies, 
and for metallurgical laboratories this furnace 
has a temperature range from 300 to 1200 deg. F. 
Open coil heating elements of nickel chromium 
are mounted on suitable framework with mini- 
mum of refractory supports. 
motor is direct connected to high capacity alloy 


Standard drive- 


fan which circulates the air. 


Despatch Oven 


Time, speed and distance 
with relation to truck per- 
formance are reported by 
this instrument. It gives 
precise accounting of 
number oftimes the engine 
stops and starts, changes 
in speed and warns driver 
when he exceeds the speed 
limit set by his employer. 
Housing of molded phe- 
nolic shock-resistant plas- 
tic material. Photo cour- 
tesy of Bakelite Corp. 


Sangamo Electric 








Flashlight 





Distinctly an innovation, this work light straps on 

the wrist like a watch and yet provides light where 

it is required, leaving both hands task-free. Integral- 
battery operated. 


Capable of automatically coating shells, both inside 
and outside, ranging in size from 37 mm. to 105 mm., 
this machine substantially speeds up defense pro- 
duction. Spindles are located around edge of rotat- 
ing table to rear of which is an overhead spray gun 
used for interior coating operation. This step com- 
pleted the shell rotates on its spindle and a properly 
located battery of automatic guns goes into opera- 
tion coating the exterior. 


De Vilbiss 





Performance features of this port- 
able radio receiver include five 
tubes (2 double purpose), specially 
developed dynamic loudspeaker, 
built-in magic loop antenna, fre- 
quency locking magnetite core 1-F 
transformers, automatic volume 
control and a_ selective super- 
heterodyne circuit. Finished in two- 
tone tan leatherette covering. 


RCA Mfg. 
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Those materials which are strongly 
corrosion-resistant are emphasized 
in this review in a highly factual 
manner. So many of today’s as- 
semblies and sub-assemblies of com- 
plete, electrically -energized prod- 
ucts (particularly defense and semi- 
defense items) must meet unparal- 
leled adversities that springs which 
will adequately withstand them are 
often essential. 





may be conveniently reduced to five primary clas- 

sifications. ‘These are stainless-steel alloys, nickel- 
copper alloys, nickel-chromium-iron alloy, phosphor- 
bronze and beryllium-copper. In the following study of 
these materials, wherein each is treated separately, essen- 
tial data for design or specification may be found under 
the sub-headings while a summary of chemical and phy- 
sical properties is given in the tabulations shown. 

Discussion of each material follows this sequence: 

Description, of the material and answers to the 
question of **What is it?”’. 

Manufacture, showing how the material is made 
and either the shapes in which it may be obtained, or 
its classification by type. 

Application, and the utility of the material for 
specific applications. 

Chemical Composition. This part shows com- 
plete chemical composition ranges listed as standard by 
various manufacturers and commercially available. Where 
several are shown, one is recommended for general use 
in ordering the material. This is done because in some 
cases several specifications overlap one another or are 
sufhciently different to alter the physical characteristics 
of the material. Many engineer-designers specify com- 
positions which differ slightly from standard shown hop- 
ing to get improved characteristics; this is usually un- 
necessary, adds considerably to the cost of the material, 
frequently makes it impossible to obtain it within a rea- 
sonable period of time, and, in the great majority of 
cases, a standard composition would satisfy the most 
exacting requirements. 


(Cr ay be cari roel spring materials 


Remaining, repeating sub-headings are self-explana- 


* All re-publication rights to this article are reserved by the 
author. Not to be used elsewhere, in whole or in part, without 
permission. 
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What Alloys Have lo Do 
With Springs 





BY HAROLD CARLSON 
CHIEF ENGINEER 
LEE SPRING COMPANY 


tory, and include tensile strength, physical properties, 
average cost of the finished material, and other facts 
requisite to the proper understanding of the nature of the 
material so if it is to be specified to best advantage. 

Safe Working Stress. The table of physical 
properties also shows a recommended “Safe Working 
Stress” for each material. Values of this nature are 
extremely variable and depend upon nearly a dozen 
qualifications such as type of springs, atmosphere, tem- 
perature, ratio of outside diameter to wire diameter, 
rapidity and regularity of deflections, shock loads, wire 
size, stress range, etc. The values listed are for com- 
pression and extension springs not subjected to high tem- 
peratures, shock loads, etc. Three values are shown for 
each material, based upon light, average or severe service 
and these values have proven themselves effective over 
a long period of service for normal spring applications. 
For wire sizes, under 0.045 in, the values may be in- 
creased 10 per cent, for torsion springs or flat cantilever 
springs, increased 25 per cent, but for suddenly applied 
loads, all stresses should be reduced 50 per cent. These 
stress values also include allowances for curvature cor- 
rection factors. Therefore, the stress in the spring due 
to the load (or caused by deflection) multiplied by the 
curvature correction factor based upon the spring index, 
should not exceed the values listed. 


STAINLESS-STEEL ALLOY 


(Description.) Basic to stainless steels is chrom- 
ium; the only metal out of some 40 possible elements in- 
tentionally added to steel, which produces a condition 


















approaching complete resistance to atmospheric corrosion. 
Stainless-steel, though first produced in America in 1914, 
was still in the laboratory stage, so far as spring applica- 
tions were concerned, as late as 1930. In the following 
decade, however, several important discoveries improved 
its suitability for a spring material. Most compositions 
contain from 12 to 20 per cent chromium with or without 
the addition of nickel; some also contain up to 10 per 
cent nickel. Chromium and nickel added to the steel 
while it is being melted cause the alloy to become harder, 
more wear-resistant, and impart to it a high degree of 
corrosion resistance. The addition of carbon makes it 
hardenable by heat treatment. Polishing the surface in- 
creases its corrosion resistance and gives it a color simi- 
lar to brightly polished aluminum; it is difficult to tell 
the difference in color between a polished specimen and 
bright chromium-plated articles. Spring wire is generally 
coated with zinc, cadmium or other materials to lubri- 
cate it for use in automatic spring coilers. 
(Manufacture.) Stainless-steel is made only by 
the electric-furnace process under controlled conditions. 


Producers of stainless-steel have classi- 


(Types. ) 


fied all compositions and given them type numbers which 


are considered standard throughout the country. 


These 


type numbers, always in three significant figures such as 
302, 420, etc., are used in this article but cross refer- 
ences to better known terms such as “18-8"’, etc. are 
frequently made. 


There are over fifty different kinds of stainless-steel 


but each may be placed into one of three groups as shown: 









C 


GROUP A | __ 
Straight- 
hromium Type 


GROUP B GROUP C 
Straight- | Chromium- 
Chromium Type | Nickel Type 















Contains 12 to, 
14 per cent chro- 

mium; very little | 
or no nickel; has a | 
relatively 
percentage of car- | 
bon; is hardened 

and tempered like 

ordinary 
and is magnetic. 


Contains about 12 | Contains about 18 
per cent chromium; | per cent chromium; 
very little or no | 8 per cent nickel; 
nickel; has a_ low | relatively little car- 
percentage of car-| bon; not harden- 
bon; is not hard-| able by heat treat- 
enable by heat | ment and is prac- 
treatment and is | tically non - mag- 
magnetic. ‘ioauaa (18-8 type) 





high 


steels 


(Application.) Stainless-steel alloys are suitable 


SUMMARY OF PHYSICAL PROPERTIES USEFUL FOR DESIGN CALCULATIONS 





Average |Safe Working Stress 


‘ Tensile lb. per 
laterial Strength | ,o. sq. in. 
(000 ee) ae 
omitted) omitted 
1 SAE 30915 200, Light 70, 
pa Type 302 to Average 60, 
"Se (**18-8’’) 300, Severe 50. 
S35 SAE 30905 180, Light 70, 
a ype 304 to A verage 60, 
_ (*18-8"’) 270, Severe 50. 
> SAE 5133, 200, Light 65, 
2 Type 420 to Average 55 
a 250, Severe 15, 
L 
ae UCU 175, | Light 65, 
=| = Type 414 to Average Sa, 
f. ‘35 225, | Severe 415, 
Ts 
SAE 51710 
Type 430 75: 
annealed 
. 150, | Light’ 60, 
Nickel-Chromium- to | Average | 50, 
Iron, Alloy 180, Severe 10, 
ss - 135, | Light 50, | 
2 Nickel-Copper to A verage 40, | 
= ot 160, Severe 30, 
L Nickel-Copper- 160, Light 58, 
“a Aluminum to Average 18, 
as Heat-treated 185, Severe | 38, 
B 
a SAE 81 100, Light 50, 
i. Cop. 96 per cent to Average 10, 
= 8\ 2) Tin 4 per cent 150, Severe 30, 
o o|__ - 
2) 2 SAE 77 100, Light 50, 
a, © |Cop. 92 per cent to Average 10, 
| Tin 8 per cent 118, Severe 30, 
ASTM B120-39T '75, Light 60, 
Beryllium-Copper to Average 50, 
214 per cent 200, Severe | 40, 


Heat-treated 


* Same as SAE 51210 except for Nickel content. 


| C30 


ve | G=Torsion \ pplication 
| araness (000 
omitted) 


C 43 
to 
C 48 
C 43 
to 
C 48 
C 48 
to 


C 52 


+ 


to 
C A8 


B78 


to 
B 82 


C 35 
to 
C 42 


C25 
to 
C 30 


to 
C 36 


“B90 
to 
B 98 


BO 


to 
_B 102 
B 105 
to 
B 107 
























Modulus 


| E=Tension 


For all stainless-steel springs with wire 
diameters up to 3 in. Excellent cor- 
rosion resistance properties. Wire as 
coiled is slightly magnetic, but can be 
| made non-magnetic by a low heat- 
| treatment. Either type is satisfactory. 


E = 26,500. 
1 = 10,000, 


E = 26,500, 
G = 10,000, 


E =28.500, 
G =10,500, 


For all stainless-steel springs with wire 
diameters over °y in. Requires heat- 
treatment to harden wire. (After coil- 
ing.) Not “stainless” untilheat treated. 
E =28.500, | For use as a substitute for all other 
G=10,500, | stainless-steel spring wireorstrip. May 
be used (1) annealed (2) hard-drawn 
(3) tempered. Excellent corrosion re- 
sistance properties. 
E=29,000, | For use in formed parts, twisted into 
G=10,500, | conveyor screws, worms, etc. Has 
poor spring properties, but excellent 
ductility and corrosion resistance. 


For use mainly in elevated tempera- 
tures up to 750 deg. F. Excellent cor- 
rosion resistance comparable to stain- 
less steel. Has very high nickel con- 
tent (80 per cent). 

For wire diameters up to 4 in. May 
be made non-magnetic, good sea water 
corrosion resistance. 





26,000, 
10,500, 


~~ 
= + 
ll 





>= 26,000, 
G= 9,500, 


26,000, | For wire diameters 14 in. to %% in. 
9,500, Smaller and larger diameters are ob- 
tainable also. Has more strength than 
mone]. Requires a heat-treatment to 
harden. 

| For non-magnetic, non-ferrous springs 
carrying current. Has excellent cor- 
rosion resistance, fairly good strength 
and fatigue resistance. For wire only. 


E=14,000, | Same as above, ‘but for flat cold-— 
G= 6,000, | rolled strip. 








Il 


~— 
i 2 
| 





= 14,500, 
G= 6,000, 


As 


E=17,900, | For same applications as phosphor-_ 
G= 7,250. | bronze, but strength, fatigue resist- 


ance, electrical conductivity and cost 
are about double the values of phos- 
phor-bronze. 
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for springs subjected to corrosive surroundings, exposed 
to elevated temperatures not exceeding 550 deg. F., and 
for springs that must be either magnetic or non-magnetic. 
The industrial reagents which cannot attack cleaned sur- 
faces of stainless steel make up an extremely long list and 
no attempt will be made here to list all of them. How- 
ever, a general idea may be obtained from the fact that 
stainless-steel is highly corrosion resistant to alcohol, alka- 
line solutions, ammonia, atmosphere, crude oil, fruit and 
vegetable juices, gasoline, mercury, mine water, perspira- 
tion, sea water, steam, soap and sugar solutions and many 
mineral acids and organic chemicals. For resistance to 
specific solutions, consult any reputable spring manufac- 
turer or producer of stainless-steel. 

Chromium-Nickel (18-8) type 302 and type 
304. These are the most popular types of stainless-steels. 
They are in the Group C classification and therefore are 
not hardenable by heat treatment. Their tensile strength 
and hardness are obtained by cold drawing. The smaller 
sizes are drawn through dies made of drilled diamonds 
or sapphires. These types are non-magnetic, but cold 
working by punching, drawing, coiling, etc., cause them 
to become slightly magnetic which may be easily elimi- 
nated by a light heat treatment. They may be obtained 
in diameters up to *4, in. in the full-hard condition. 
Larger diameters may be obtained 4 or 34 hard and 
their tensile strengths are lower; therefore, for sizes above 
34 in. diam. it is preferable to use a straight-chromium 
steel which may be heat-treated to give higher tensile 
values. Either type 302 or type 304 is a good spring 
material and for all general purposes these types are in- 
terchangeable. 

Straight-Chromium, type 420. This is in the 
Group A classification and therefore is always formed in 
the annealed condition and then hardened and tempered 
after forming. It is magnetic and does not have so-called 
“*stainless’” properties until after it has been heat treated. 
This material is not a satisfactory steel for sub-zero tem- 
peratures but may be used at elevated temperatures as 
high as 550 deg. F. with a load loss of less than 10 
per cent, provided the spring has relatively low stresses. 
This type is recommended for all stainless-steel springs 
having wire diameters larger than 34 in. 

Straight-Chromium, type 414. This is a special 
analysis adapted particularly for cold-drawn wire and 
cold-rolled strip. Although primarily in Group A classi- 
fication, i. e., magnetic and hardenable, it may be used 
in the cold drawn condition similar to type 302 with 
about 85 per cent of the tensile strength of that ma- 
terial without further heat treatment. It may, of course, 
be obained in the annealed condition and hardened and 
tempered after coiling, or in the tempered condition simi- 
lar to oil-tempered wire; its tensile strength is then about 
90 to 95 per cent of type 420. Inasmuch as this ma- 
terial has a lower tensile strength than type 420, the 
question naturally arises as to why it should be used. 
The answer is that it is a very tough material, ductile, 
can withstand an unusual amount of twisting and form- 
ing, and can be drawn or rolled very accurately and 
uniformly. 

Straight Chromium, type 430. Belongs in Group 
B classification and therefore not hardenable by ordinary 
heat treatment; is magnetic. It is not recommended for 
springs and is included here because it is used by spring 


manufacturers primarily for conveyor screws or worms 
formed from rectangular section wound on edge and not 
heat-treated. It is more corrosion resistant than type 420 
and may be readily soldered or welded. 

(Chemical Compositions.) There are many 
different standard chemical compositions but only a few 
are suitable for spring use. Two standard “*18-8"" com- 
positions are shown in the accompanying table, either one 
of which is satisfactory for spring wire. Some spring 
manufacturers prefer type 302 because it can be made 
to a slightly higher tensile strength than type 304 but 
most wire manufacturers prefer the latter as it is easier 
to produce with better uniformity. 

(Tensile Strength.) For chromium-nickel “| 8- 
8”” stainless-steel, this is obtained only by cold drawing 
and varies with each manufacturer. In the following 
chart are two minimum values for this composition, one 
representing the lowest and the other, the highest mini- 
mum values commercially obtainable and suitable for 
springs. For design purposes, it would be well to base 
calculations on the lower values thus obtaining an even 
higher factor of safety if the material should conform 
to the higher strengths. 


stb. per sq. in .000, omitted) 
bi Chromium- Nickel Soe eae 
Wire “18-8” type 302 (type 
304 equals about 90 
per cent of these values) 
Low Min. | High Min. 







Diam Straight Chromium 


Type 420 Type 414 


_ Values Values 
0.010 300 330 Coiled in the | Obtained hard 
0.016 285 310 annealed con- ; drawn in sizes 
0.024 275 300 dition and | up to %¢ in. 
0.032 270 295 then hardened) with _ tensile 
0.047 260 270 and tempered | strength 85 
0.062 245 255 after forming. | per cent of 
0.090 230 245 Most wire | type 302. Ob- 
0.125 215 225 sizes can be| tained in the 
0.187 205 215 treated to pro-| tempered con- 
*0.250 170 180 duce a tensile | dition or an- 
*0.312 150 165 strength ofj|nealed and 


200 to 250. | then hardened 
and tempered, 
with _ tensile 
strength of 

ie ate eee 175 to 225 
*Chrominum-Nickel “18-8” is not commercially available in sizes Over 
S¢@ in. in the full hard condition. It is preferable to use the straight- 
chromium types for all wire diameters over % in. unless the stresses 


are under 50 in which cases, the sizes marked with an asterisk may 
be used in the “18-8” type if available. 


Physical | Types | Type Type 
Properties | 302 & 304 420 414 





in Tension | cent of Tensile) cent of Tensile) cent of Tensile 
Elastic Limit | 45 to 55 per | 45 to 55 per | 42 to 52 per 
in Torsion | cent of Tensile) cent of Tensile! cent of Tensile 
Modulus’ of 

Elasticity in 

Tension “E” | 26,500,000 28,500,000 28,500,000 
Modulus of | 

Elasticity in | 

Torsion “G”’ | 10,000,000 10,500,000 10,500,000 
Hardness, 

Rockwell C | 43 to 48 1%to52 | 43 to 48 
Weight, lbs. | 

percu.in. | 0.286 0.279 0.281 
Electrical Re- 

sistivity — | 

ohms / circ. | 417 at 68 deg. 

mil foot F. —- — 
Structure Austenitic Pearlitic- Ferritic 

Martensitic 

Magnetism Non-magnetic, Magnetic 


| Magnetic 
Elongation 1 per cent in| 7 per cent in} 1 


5 per cent in 
8 in. 2 in. (Ann.) 2 in. (Ann.) 

Reduction of 

Area — 


22 per cent 60 per cent 











| 
| 
| 





56 


Stainless-steel is usually purchased in small lots so 
that more individual attention to each piece of wire is 
assured and because the demand does not warrant stock- 


ing large quantities. An average price during 1940 for 
25 to 50 pound lots in sizes under 14, in. diameter 
varied between 80¢ to $1.00 per lb. Sizes over 14, 
in. to 14 in. diameters were priced from 60¢ to 80¢ per 
pound and for sizes over '¢ in. the price ran from 55¢ 
to 60¢ per pound. Larger quantities from 50 to 100 
pounds were priced about 10% lower. 

The tolerances shown in the table below are repre- 
sentative of those met by several wire manufacturers. 


SQUARE & 
RECTANGULAR (IN.) 


ITol.(in.) Width | Tol. Thick- Tol. 


ness 


ROUND WIRE 

Size 
Under !yin.diam.| — - 
| 0.0005 


Over ly in. diam.) + 
0.001 


Uptol| + 
0.016 

Over | 

lto2 | 0.023 


Up to 34 mal 


0.007 


| p to 34 — 
0.010 


For springs made of stainless-steel, the following rec- 
ommendations should aid in the selection of material. 

1. For springs requiring wire diameters *;, in. or 
under, specify “stainless-steel “‘18-8"’, type 302 or 304,” 
but if such springs must be magnetic or if the material 
is not available or for different corrosion-resistant prop- 
erties, then specify “‘stainless-steel, straight-chromium, type 
420 or 414.” 

2. For springs requiring wire diameters over *4, in. 
specify “stainless-steel, straight-chromium, type 420 or 
414.” 

3. Before specifying stainless-steel for elevated tem- 
peratures, investigate the use of nickel-chromium-iron 
alloys, as these permit use in higher temperatures than 
stainless-steel, have a small load loss at temperatures as 
high as 750 deg. F. and also have corrosion-resistant 
properties similar to stainless-steel. 


NICKEL-CHROMIUM-IRON, ALLOY STEELS 


(Description.) Nickel-chromium-iron steels _in- 
clude alloys suitable for springs and developed within 
the past decade. It is a very good corrosion and heat- 
resistant, high-nickel alloy, used only in the cold-drawn 
or cold-rolled condition. Its color is bright, very similar 
to stainless steel “*|8-8.”’ 

(Manufacture.) This alloy is made only by the 
electric-furnace process and under very rigid and care- 
fully controlled conditions. It is cold-drawn or cold- 
rolled from annealed rods to size desired and receives 
its tensile strength and hardness by this cold work. This 
alloy is not hardenable by heat treatment. 

(Application.) This non-magnetic alloy is rec- 
ommended solely for springs subjected to elevated tem- 
peratures exceeding 350 deg. F. Ordinary spring steels 
should not be subjected to temperatures over 400 deg. F. 
because they lose their spring properties very quickly and 
take a considerable amount of permanent set, but this 
alloy is frequently used at temperatures as high as 750 
deg. F. The stress at that temperature, however, should 
not exceed 25 per cent of its tensile strength, and if pos- 
sible it should be even lower. Round wire may be ob- 
tained from 0.022 in. up to 5¢ in. diam. but sizes under 





(4 in. are preferred. Square or rectangular sections and 
strip cold rolled to full hard temper may be obtained on 
special order but require much longer time to obtain. 
Springs made from this alloy should be heated after coil- 
ing from 800 up to 850 deg. F. for 14 to | hour in 
order to increase their resistance to load loss and fatigue 
induced by high temperatures. It is highly corrosion re- 
sistant to alcohol, alkaline solutions, ammonia, atmos- 
phere, liquor, salt water, foods, fruit juices, dairy prod- 
ucts and many oxidizing and organic acids. 
(Chemical Composition.) This alloy is a spe- 
cial composition, having neither A. S. T. M., or S. A. E. 
standard specification numbers, and though produced by 
only one manufacturer is drawn into spring wire by sev- 
eral companies. Its nominal composition is nickel 78 to 
80 per cent, chromium 12 to 14 per cent, iron 6 to 8 
per cent. Its complete composition for specifications is 
as follows: Nickel 75 per cent min., chromium 12 to 15 
per cent, iron 9 per cent max., manganese l per cent 
max., silicon 0.50 per cent max., sulphur .03 per cent 
max., carbon 0.15 per cent, and copper 0.50 per cent. 
(Tensile Strength.) For this alloy when drawn 
to spring temper, the tensile strength varies with the size 
of wire and with the amount of reduction used in draw- 
ing, and therefore varies with each manufacturer. The 
values shown in the table below are approximate. 


WIRE DIAMETER |MINIMUM TENSILE STRENGTH 


(in.) (Ih. per sq. in., 000 omitted) 










Up to 0.0625 180 
0.063 to 0.114 175 
0.115 to 0.229 170 
0.230 to 0.329 165 
0.330 to 0.375 160 
0.376 to 0.500 155 

Over 0.500 110 


~ The marimum tensile strength would be approximately 20 higher 
than that shown in the table. 


Flat strip, cold rolled to full hard temper with a hard- 
ness of Rockwell C31 will have a tensile strength from 
145,000 to 170,000 Ib. per sq. in. The hardness of 
strip should be specified as Rockwell C30 to C32. 


PHYSICAL PROPERTIES OF NI-CR-FE ALLOY 





Elastic Limit in Tension + 
Elastic Limit in Torsion 1 
Modulus of Elasticity in Ten- 
sion **E”’ 

Modulus of Elasticity in Tor- 
sion “G”’ 

Hardness, Rockwell C 

Weight 


Elongation in 2 in. 


5 to 85 per cent of tensile 
5 to 50 per cent of tensile 


26,000,000 


10,500,000 

39 to 42 
0.309 Ib. per cu. in. 
| to 2 per cent 





(Tolerances.) The drawing and rolling tolerances 
for this alloy are the same as those for stainless steel. 

The price of this alloy in lots of 25 to 50 lb. in 1940 
varied as follows: sizes under 14. in. diam. from $1.25 
to $1.50 per lb.; 145 in. up to %45 in. from $1.00 to 
$1.25 per lb.; 45 in. up to 14 in., 80¢ to $1.00 per Ib. 
Although the smaller diameters cost more than the larger, 
a reversal takes place at this point. Sizes of '4 in. diam. 
and larger ran from $1.25 to $1.50 per |b. 


NICKEL-COPPER ALLOYS 


(Description.) Natural non-ferrous alloys of high 
nickel and copper content are corrosion and heat resistant 
and are non-magnetic. Some do not respond to heat 
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Material : 
SAE 30915 


Carbon |Chromium 


Tin 8 per cent 


ASTM B120-39T 

Beryllium-Copper | 97.00 to 
214 per cent 98.00 
Heat-treated 


*Same as SAE 51210 except for Nickel content. 


treatment and must obtain their spring properties by cold 
working when drawn into wire or rolled into strip, while 
others may be used in either the cold drawn or cold 
rolled condition, or may be heat treated to harden it to 
more desirable spring properties. 

(Manufacture.) Both types are very carefully 
made by the electric-furnace method. They are then 
cold-drawn into wire or cold-rolled into strip. Both are 
reduced from 65 to 70 per cent in size to spring temper. 
The heat-treatable alloys have the higher tensile values. 

(Application.) Both of these basic, non-ferrous, 
alloy types are suitable for springs subjected to corrosive 
surroundings, exposure to elevated temperatures not ex- 
ceeding 425 deg. F. to cold temperatures as low as —100 
deg. F. and for springs that must be non-magnetic. Their 
spring properties are superior to other non-ferrous ma- 
terials such as spring brass, phosphor bronze and nickel 
silver, and their high ductility and high strength are nearly 
comparable to stainless steel. Their corrosion resistant 
properties are especially good. They resist most acids, 
alkalies, atmosphere, organic substances, salts, steam, 
mine and sea water, fruit, meat and vegetable juices. 
These materials may be soldered, brazed or welded. 

‘The cold-working alloys receive their tensile strength 
and hardness by cold drawing through hardened steel 
dies, it cannot be hardened or tempered, and are recom- 
mended in wire diameters up to 14 in. and in flat strip. 

Those which can be heat-treated receive their tensile 
strength and hardness by cold drawing or by a combina- 
tion of cold working plus heat-treatment. They may be 
hardened after forming and are recommended in wire 


COMPARISON OF CHEMICAL COMPOSITIONS (PER CENT) 


Copper |Manganese| Nickel 


o Type 302 0.09 to 17.0 to 0.20 to 
ee “18-8” 0.20 20.0 0.70 
Elz SAE 30905 
= = Type 304 0.08 17.0 to 0.20 to 
o\— “18-8” Max. 20.0 0.70 
& SAE 51335 0.25 to 12.0 to 0.60 
EIS Type 420 _ 0.40 14.0 Max. 
Flee | * 0.12 11.5 to 0.60 
“|e 65 Type 414 Max. 13.0 Max. 
nz SAE 51710 0.12 16.0 to 0.60 
Ta Type 430 _ Max. 18.0 Max. 
Nickel-Chromium- 0.15 12.00 to 0.50 1.00 
Iron, Alloy _Max. 15.00 Max. Max. 
Nickel-Copper 0.25 . 28.00 to 2.00 
= 5 Max. 32.00 Max. 
$= Nickel-Copper- | 0.25 26.00to 1.00 
ZO Aluminum Max. 32.00 Max. 
Heat treated 
Qi SAE 81 914.00 
mint 4 ; 
E\:5| Cu. 96 per cent Min. 
=\=\ Tin 4 per cent 
‘Cl SAE 77 90.00 
2\2 P : 
2c) Cu. 92 per cent Min. 
Ain 












Phosphorus Silicon’ Sulphur | Other Elements 


8.0 to 0.030 0.75 0.030 
10.0 Max. Max. Max. 


8.0 to 0.030 0.75 0.030 
10.0 Max. Max. Max. 
0.030 0.50 0.030 
Max. Max.| Max. 
1.50 to 0.030 0.50 0.030 
2.50 Max. Max. | Max. 
0.030 0.50 0.030 
Max. Max. Max. 
75.00 0.50 0.030 Iron 9.0 Max. 
Min. Max. Max. 
65.0 to 0.25 0.010 ron 2.50 Max. 
69.0 Max. Max. 
63.0 to 0.50 0.010 | Lron 2.00 Max. 
69.0 Max. Max. Aluminum 2.00 


to 3.50 


lron—0.10 Max. 
0.030 to Lead—0.10 
0.35 Max. 
Tin—4.00t06.00 
Zinc—0.20 Max. 
lron—0.10 Max, 
0.030 to Lead—0.02 
0.20 Max. 
Tin—7.00to09.00 
Zinc—0.20 Max. 


Beryllium—2.00 
to 2.50 
Cobalt—0.25 


When used in the cold 
drawn form, the latter are much superior to the former. 
Obtainable in sizes under '¢ in. if desired. 

(Chemical Compositions.) Although the ac- 
tual composition of these materials greatly affect their 
spring properties, the ranges indicated in the accompany- 
ing table are recommended for specification purposes. 


diameters from 1% to 3 in. 


TENSILE STRENGTH 


Minimum Tensile Strength* 


Wire Diameter Ni-Cu-Al 

_ Ni-Cu Cold Drawn | Heat Treated 
0.036 to 0.057 160 165 185 
0.058 to 0.114 150 155 180 
0.115 to 0.229 145 150 75 
0.230 to 0.330 140 145 170 
0.331 to 0.375 135 140 160 


*lb. per sq. in., 000 omitted. Round wire at spring temper. 


FOR COLD ROLLED STRIP 


Ni-Cu | Ni-Cu-Al 
100 145 
~ 170 


Cold Rolled to full-hard Temper 
Full-hard and heat treated 


Wire made from either material withstands being bent 
around a rod of the same diameter as the wire without 
tearing the surface. 

The drawing and rolling tolerances for these alloys 
are the same as those for stainless-steel and the nickel- 
chromium-iron alloys as previously cited. 

Both Ni-Cu and Ni-Cu-Al alloys are used extensively 
on marine and navigating instruments where the material 


(Continued on p. 90) 














A) TUBE CONTACTOR 





B) FRACTIONAL 
HP. MOTOR 





C) COG V-BELT 





D) MIDGET MOLDED CAPACITORS 








mecwanicat PARTS, EQUIPMENT, 


A) Designed primarily for use in connection with spot, projection and butt 
welders, this contactor contains two new air-cooled, glass power tubes, elimina- 
ting the need for water connections and thus simplifying electrical connections 
and operation. These new tubes differ from conventional ones in that they 
require no igniter within the tube, accomplishing firing by means of a static 
charge obtained from a band around the outside of the tube and creating a 
cathode spot within. Another feature of the new tubes is that they greatly 
reduce the low limit of carrying capacity. They will operate on 220, 440 or 
550 volt without any internal changes in the contactor. A thermostat is 
provided in the anode circuit of each tube in the contactor to prevent damage 
in case of overload. These thermostats are series connected with the coil of 
the firing relay or, if this is not used, to the pilot circuit of the timer. Wel]tronic 
Corp., East Outer Drive, Detroit, Mich. 


B) Built specifically to meet the requirements of machine tool and other 
applications where frequent start-stop service, plugging and metal-dust 
atmospheres are encountered, this new fractional hp. motor has been intro- 
duced in 4, 4, % and 3% hp. sizes for operation on three-phase and de. 
circuits. Specifications include a cast-iron base, closely machined end-shield 
and stator rabbets, heat and solvent-resistant magnet wire used for firmly 
anchored windings, a one-piece virtually indestructible cast-aluminum rotor 
and ball bearing assemblies. The type of bearing construction used allows 
the mounting of the motor with the shaft at any angle to the horizontal, and 
the stator can be rotated to position. General Electric Co., Schenectady, N.Y 


C) Designed around a new type of cog construction principle on its inner 
surface, this V-belt with an unusual driving surface for flat or V-grooved 
pulleys is made in all standard lengths in A, B, C, D and E cross-sections 
and in matched sets for multiple drive service. Extreme flexibility and 
longer belt life when flexing around small pulley diameters are provided by 
this construction, as well as greater gripping power and less slip on smooth, 
flat pulley surfaces. Dayton Rubber Mfg. Co., Dayton, Ohio. 


1D) For use in radio receivers and other similar applications requiring mica 
capacitors of small size and rigid mounting facilities, these molded units 
measure 154 x 54 in. with thickness varying from 0.25 to 0.4 in., depending 
upon the capacity. Available in capacities from 0.000,001 to 0.01 mfd. Those 
up to 0.003 mfd. carry de. operating voltage ratings of 500; above this value 
the rating is 300 volt. Cornell-Dubilier Electric Corp., South Plainfield, N. J. 


KE) Self-aligning, pivot type ball bearing series for precision anti-friction 
operation. Made of high-carbon chrome bearing steel, machined, hardened 
and highly finished on raceway and exterior surfaces. Usually used in opposed 
pairs, one of which is mounted with adjusting screw and lock nut, or other 
method of adjustment, for end play which should not exceed a few thousandths 
of an inch. Outside diam., 5 mm.; width, 2.5 mm. Miniature Precision 
Bearings, Lebanon, N. H. 


F) New line of negative temperature coefficient resistors, mechanically 
strong and available in a wide variety of sizes and shapes. Connections are 
molded in to provide secure and permanent electrical contact. The resistor 
material is a hard, black, non-metallic substance, chief characteristic of which 
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is a decrease in electrical resistance with increased temperatures. This 
property makes the material useful where it is desired to reduce or eliminate 
initial current surges, to secure a time delay or gradual building-up of the 
current through a piece of equipment, to provide temperature compensation 
in apparatus which exhibits rising resistance with increase in temperature, 
ete. Keystone Carbon Co., Saint Marys, Pa. 


G) Three prismatic glass lenses which, when used with fluorescent fixtures, 
will produce three basic lighting distribution patterns. The first, known as 
an intensive type lens, provides normal ‘‘uniform spacing” lighting of hori- 
zontal surfaces in rooms of normal height; the second, a concentrating type 
lens, produces a rigidly confined focusing type of light distribution (accent 
lighting, general illumination from great mounting heights, or ‘‘offset beam” 
lighting); and the third, or extensive lens, is particularly adaptable for areas 
where the lighting of vertical surfaces is desired, or in low ceiling areas to 
permit economical wide spacing of units. Holophane Co., Inc., 342 Madison 


Ave., New York, N. Y. 


H) For safe, automatic protection against short circuits and overloads, two 
new types of multi-breakers have been added to this company’s line. Common 
trip is provided assuring the opening of all poles when current is interrupted 
on any one pole, with trip indication through window in cover. Supplied 
with 2 or 3 poles in amp. ratings from 15 to 100, for 230 volt ac. systems 
only. Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 


1) Offering a simplified system for accurately controlling or inspecting 
cutting and printing operations on metalfoil, tin, paper, cloth, etc., this 
photoelectric control combines extreme sensitivity with high speed operation 
It observes registration marks from penetration of light through transparent 
and translucent materials as well as reflection from opaque materials. An 
impulse of as short a duration as 0.001 sec. will be detected by the control 
and converted into a controlling operation. Upon receiving an impulse, the 
control relay operates and remains in operation until the controlled circuit 
has completed its function, at which time the unit is reset automatically. 
Photoswitch, Inc., 24 Chestnut St., Cambridge, Mass. 


J) New series of larger, compact terminal strips to safely carry the required 

current in the interconnection of electrical circuits in industrial equipment. 
Body is of heavy molded plastic with barriers between each set of terminals. 
These units not only give maximum metal-to-metal spacing but prevent 
direct shorts from frayed wires at the terminals. Available in three sizes. 
Howard B. Jones, 2300 Wabansia Ave., Chicago, II. 


K) Multi-breaker for built-in specification use on 230 volt ac. systems. Avail- 
able in 15 to 100 amp. capacities in 2 and 3-pole forms. Operating mechanism 
is mounted on the cover, leaving the entire interior of the box around the 
breaker free for wiring. A quick make-and-break mechanism is also incor- 
porated on the cover assembly. Breaker units used are all common trip so 
that an overload on any pole will cause all poles to trip simultaneously, thus 
eliminating the possibility of the breaker causing the single-phasing of poly- 
phase circuits. Square D Co., 6060 Rivard St., Detroit, Mich. 
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AA) Kickless welding cable of full concentric design for reduced current loss 
and with positive and negative current strands wound at steep helical angles 
to increase ease of flexing and reduce wear. It has a rated capacity 50 per 
cent in excess of conventional cables of the same size, increased efliciency due 
to full concentric arrangement of copper, increased life because of extra heavy 
insulation and marked reduction of wear by external abrasion. Water supply 
core consists of °¢ in. interlocked bronze tubing having high flexibility char- 
acteristics. Available in a complete range of capacities to suit virtually all 
portable welding guns. Illustration shows the cable attached to a gun with 
a single bolt type of self-locking terminal. Progressive Welder Co., 3050 E. 
Outer Drive, Detroit, Mich. 


BB) Splash-proof, small travel, precision switch with a variety of mounting 
positions for use as an interlock, limit or pushbutton switch where closely- 
held operating points and movement differentials are needed. Two tapped 
holes for No. 10-32 screws on each of four sides make it possible to mount 
the unit directly to a machine frame from virtually any position whether the 
switch has the roller arm, cross-roller arm or push-rod plunger type of actu- 
ation. Both types of roller arm are of aluminum, adjustable through 360 deg. 
with the roller of a non-sparking material of high concentricity. Overtravel 
on this switch is 90 deg. Removable cover provides easy access to rugged 
terminals which accept No. 14 solid wire. Micro Switch Corp., Freeport, Ill. 


CC) Lift-type, full-voltage magnetic starter especially suited to the control 
of small condensing units, domestic air conditioning fan motors, or any ac. 
motor where quiet operation is essential. Handles motors up to 5 hp., 220 
volt, starting, stopping and protecting them from overloads and overheating 
by manual or automatic reset isothermic overload relays. Available in 110 
volt, single-phase, 114 hp., and 3-phase, 3 hp.; 208 or 220 volt, single-phase, 
3 hp., and 3-phase, 5 hp.; 440 to 600 volt, single-phase, 5 hp., and 3-phase, 
74% hp. Frequencies are of 60, 50, 40 and 25 cycles. Main contacts have a 
continuous current rating of 22 amp. General Electric Co., Schenectady, N. Y. 


DD) Frictionless snap-action switch features positive operation on very 
short plunger travel, low operating pressure, high operating frequency, small 
size and is unaffected by ordinary vibration. Has a one-piece blade, rolling 
spring, fine silver contacts, molded plastic case and hardened actuating pins. 
Available with pin or spring plunger, leaf or leaf roller actuator. Any unit 
can be furnished in single-pole construction with normally open, normally 
closed or double-throw contact. Rated at 600 volt, 2 amp.; 450 volt, 3 amp.; 
250 volt, 5 amp. and 115 volt, 10 amp. ac. Acro Electric Co., 3167 Fulton 
Rd., Cleveland, Ohio. 


CORROSION-RESISTANT SPEED SYNTHETIC for application to 
steel by dip, spray or roller coat operations. Air dries quickly or may be 
force-dried in half the time required by conventional synthetics. This pro- 
duction facility eliminates much of the extra time, handling and additional 
processing involved in galvanizing. For use on air conditioning equipment, 
fans, blowers, pumps, etc. Roxalin Flexible Lacquer Co., Elizabeth, N. J. 


MOTORIZED HOPPER UNIT adaptable to hydraulic or crank presses 
riveting machines, grinders and, other special machines. Will feed screws, 
screw blanks, nuts, rivets, pins, plain washers and many various special parts 
adaptable to the hopper. Made in 10, 12 and 16-in. diameters and powered 
with a 1/10 hp. ball bearing motor designed for constant service at 1725 rpm. 
\ friction design of bevel gear is used to eliminate any damage to motor or 
gears should some foreign part get into the hopper and lock or jam it. Small 
pieces are fed down the track as high as 500 per min. and larger pieces in 
proportion, according to size and ease of pick-up. Detroit Power Screwdriver 
Co., 5369 Rohns Ave., Detroit, Mich. 


NON-ACID LIQUID FLUX for soft soldering of stainless steel and nickel- 
copper alloys. It is free of any mineral acid, non-poisonous, non-inflammable, 
economical and assures strong and lasting joints. Geko Chemical Co., 286 


Fifth Ave., New York, N. Y. 
WIDER LAMINATED SHIM STOCK. With the new 7-in. usable width 


of laminated shim stock now in production, sheets can be furnished to 7 x 36-in. 
dimensions in addition to the 6 x 36-in. sheets produced heretofore. The 
new sheets are available in overall thicknesses from 0.006 to 0 .125 in., all of 
which may be obtained in all-laminated sheets with choice of 0.002 or 0.003-in. 
thick laminations; or various thicknesses may be had partly laminated and 
partly solid. Laminated Shim Co., Inc., Glenbrook, Conn. 


MULTIPLE V-BELTS in all standard sizes regularly required for multiple 
V-drives. A heavy, elastic fabric envelope takes up outside wear, permits read y 
flexing and holds tightly to the groove. Load is carried by a cord section of high 
tensile, low stretch cords thoroughly impregnated with liquid rubber and then 
imbedded in a cushion of rubber providing lengthwise flexibility and easy 
flexing around the pulleys. Cincinnati Rubber Mfg. Co., Cincinnati, Ohio. 
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EE) Filter and diffusing material manufactured from powdered metal! 
subjected to a series of processing operations, has two principal functions 
which are to remove foreign materials from fluids and to alter the charac- 
teristics of gases by diffusion, reducing pressures and controlling flow rates. 
May be used in appliances and equipment involving the flow of gases or liquids 
such as refrigerators, pumps, oil burners, evaporators, lubricating systems 
and other devices. Its chemical composition, structure, porosity, strength 
and ductility may be varied within certain limits to suit specific applications. 
Standard shapes now available are discs, sheets, cylinders and truncated 
cones, as well as special shapes. Moraine Products Div., General Motors 
Corp., Dayton, Ohio. 


FF) Improved line of compact, indicating lamps for visual or pilot light 
indication on switchboards, switchgear, panels and controls. Special material 
used in the color cap gives brilliant indication at low voltage. Lamp life is 
long; rating about 4 watts. Color caps are threaded and easily removed for 
lamp bulb insertion. Receptacle mounts from the front of the panel through 
a 34 in. hole; the resistor slips over the receptacle, requiring minimum space; 
and strong, resilient, metal contact clips firmly hold the lamp bulb in position. 
Assembly mounts on any panel thickness up to 2 in. and projects less than 
5 in. from the surface of the panel. Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


GG) Precision thermostat of the metal expansion type with fixed stem for 
the accurate control of temperatures in air, steam, liquids and solids. Switch 
mechanism is of the positive snap-action type with large fine silver contacts; 
connections can be supplied normally open, normally closed or 3-wire. Full 
load rating is 2150 watt, non-inductive load, at voltages up to 650, ac. only. 
Inductive loads to % hp. can be handled up to 250 volt. Three temperature 
ranges are available: —50 to 350 deg. F., 150 to 650 deg. F. and 350 to 1100 
deg. F. Dual temperature adjustments are provided to facilitate the easy 
and accurate settings of critical temperatures. Typical applications include 
limit switches, hot water heaters, dish washers, solder and glue pots, etc. 


D. & M. Mfg. Co., 51 Lincoln Ave., Midland Park, N. J. 


HH) Complete new line of solenoids, comprising a wide range of sizes with 

strokes, for continuous or intermittent duty in voltages up to 550, 25 or 
50-60 cycle, and up to 550 volt de. for intermittent duty only. Correctly 
proportioned shading coils and careful grinding of center pole and plunger 
faces insure quiet operation. Small sizes and short stroke solenoids are used 
for coin-operated or pin game devices, electric gongs, animated displays, etc.; 
larger sizes are for use on machine tools, feed mechanisms, damper control, 
electrically operated valves, etc. Automatic operation can be effected by 
means of limit switches, mercury contacts, pressure switches or pushbuttons. 
Jefferson Electric Co., Bellwood, Il. 


PLASTIC COATING FOR METALS, used either as a priming coat or for 
protection against rust and corrosion. Applied by spraying, painting or 
dipping, it forms a thin, flexible coating, dries with unusual rapidity and 
adheres firmly; it is non-porous, as compared with coatings made from oils 
and pigments, and excludes the air film present in such materials. May be 
applied to steel, cast iron, aluminum, aluminum alloys, magnesium alloys, 
copper, brass, cadmium plate and galvanized or zinc coated steel. Used as 
a base coat, it is applied to a thickness of 0.0003 in., providing a tough, durable 
bond between metal surface and finishing coat. Marley Chemical Co., 983 
Milwaukee Ave. E., Detroit, Mich. 


DRAFTING MACHINE. Equipped with protractor, vernier, T-square, 
scales and triangles, this precision built machine is easily and conveniently 
operated and eliminates smudging and blurring caused by moving instru- 
ments over the drawing. A simple, positive control releases the scales for 
15 deg. automatic stops or for immediate stops and locking, or sets the scale 
at any angle with a protractor and vernier reading of zero to zero. Protractor 
may be used at any angle in the complete circle so that the total area of the 
board is made accessible. All parts subject to wear are made of hardened 
steel. Frederick Post Co., Hamlin & Avondale Aves., Chicago, Ill. 


VARNISH-SATURATED TUBILNGS for insulating bare wires or increasing 
dielectric strength of insulated wires when used as leads, connecting wires, etc. 
Made of closely woven cotton yarns thoroughly impregnated with insulating 
varnish, these tubings have an exceptionally high factor of flexibility and 
dielectric strength combined with extremely low moisture absorption. Avail- 
able in three grades, in sizes 20 to minus 1%, black or yellow. General Electric 
Co., Appliance & Merchandise Dept., Bridgeport, Conn. 


BRIGHT, HEAVY COPPER DEPOSITS are more readily and effectively 
gained through a new plating process which prepares surfaces for a subsequent 
thin nickel deposition. Through the use of a bright copper preliminary, a 
thinner nickel coating may be used than was formerly considered normal or 
desirable practice. Hanson-Van Winkle-Munning Co., Matawan, N. J. 
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ANY transformers, of various types and kinds, 
MI are available in compact, self-contained, easily 
mounted forms suitable for built-in applications 
on electrically-operated machines, appliances and devices. 
These units may be made to serve a variety of functions 
where product requirements call for voltages or currents 
other than those normally supplied by commercial power 
lines and sources. 

Air-cooled light and power transformers, for example, 
include the following among their more common uses: 
Stepping down power circuit voltages of 460 to 575 volts 
to 110 or 220 volts for lights, small motors, heat treat- 
ing furnaces, drying ovens, etc.; insulating a lighting cir- 
cuit from a power circuit; balancing the voltage on a 
single-phase 3-wire system to prevent undervoltages which 
would result in unsatisfactory operation of equipment; 
obtaining low voltages for welding, heavy current test- 
ing, special lighting, 32-volt portable tools, etc. ; boosting 
or bucking the voltage of single phase or 3-phase cir- 
cuits to operate equipment requiring somewhat more or 
less than the distribution voltage; obtaining a 3-wire cir- 
cuit from a 2-wire system; and changing from 3-phase to 
2-phase, or vice versa, on a power system. 


FOR LOW VOLTAGE SERVICE 


MALL air-cooled transformers are used to supply 

control and signal circuits from lighting and power 
lines for operating small motors, signal lamps, solenoid 
valves, heating elements, electronic tubes, relays, bells, 
buzzers, pumps, recording equipment and many similar 
devices which require low potentials (usually 25 volts 
or less) for efficient and economical operation. Where 
potentials considerably above line voltage are required, 


IR-COOLED transformers for lighting and 
+% power circuits are available in many designs. 
Units (A) and (B), furnished in ratings up to 15 and 
50 kva. respectively, form solid, compact assemblies 
which dissipate heat from their external surfaces by 
radjation. Louvered steel case on unit (C) provides 
extra air circulation about the coils. Isolation 
transformers (D) have windings arranged for low 
capacity between coils and full electro-static 

shielding characteristics. 
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as on oil burner ignition systems, luminous tube signs, 
X-ray equipment, television receivers, etc., transformers 
especially designed for such applications are available 
with secondary potentials as high as 15 kv. 

There are also available many variable-voltage trans- 
formers both for testing and product applications, where 
stepless control of voltages, either above or below normal 
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Whenever an electrically-energized 
product, in order to operate with 
maximum economy, safety and effh- 
ciency, requires energy-supply char- 
acteristics which differ from those 
normally obtainable on residential, 
commercial or industrial service 
lines, some form of transformer may 
often be used to advantage for 





line potentials is required. For products which require 
non-fluctuating input voltages, constant voltage trans- 
formers may be used to regulate line potentials within 
close limitations. In addition, there are many transform- 
ers which are especially adapted for use in radio cir- 
cuits, rectifying circuits, hearing aids, mercury vapor 
lamps, and in various metering applications. 

Air-cooled transformers for light and power applica- 
tions are furnished in ratings up to 50 kva. As usually 
constructed, these transformers employ machine-wound 
coils which are thoroughly impregnated with insulating 
compound by the vacuum-pressure process. The cores 
consist of silicon steel laminations which are generally 
re-annealed after punching in order to reduce the losses 
to a minimum. Pressboard, fibre channels, mica and 
similar materials are used to insulate the windings from 
the core. Cast iron or sheet steel end-housings, which 
are held in place by tie-bolts, are used on the smaller 
transformers to protect the coils and provide mounting 
lugs. The larger types are enclosed in sheet steel hous- 
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ings provided with ventilating louvers, which permit effec- 
tive circulation of air around the core and coils. Some 
types of air cooled transformers are also available with 
open-end-frame mountings. These transformers are ideally 
suited to serve as integral parts of electrically operated 
products, and as such may be placed in the housing of 
the equipment, thus avoiding the need for separate mount- 


BPP BPP PPP PPP PP PPP PP LLP PP PPE SPF FF EP PPP vO 


stepping-up or lowering standard 
potentials, boosting voltages to their 
correct values, phase changing, reg- 
ulating voltages, or performing 
other similar functions. Here is a 
brief review of important types 
available for integration within the 
complete product in a variety which 
should meet almost any need. 





ings. In some cases, these units are provided with mould- 
ed resin terminal boards and a number of primary and 
secondary taps. 

Air-cooled transformers are furnished in various com- 
binations of voltage ratings up to 600 volts, depending 
upon the application. One type of sign transformer, for 
example, has both the primary and secondary windings 
arranged for series-multiple connections. It may be con- 
nected as a transformer so that the secondary supplies 
11°4 or 23 volts, 2-wire, or 2314 volts, 3-wire; also 
as an auto-transformer to deliver 12614 or 138 volts 
from a | 15-volt supply line, or 24114 or 253 volts from 
a 230 volt supply line. Two or more units may be used 
in various combinations to obtain many other special 
voltages as desired. 

Insulating transformers are useful for many applica- 
tions where a |:! or 2:1 ratio of transformation is 
required. They can be employed to transform 220- 
volt circuits to 110 volts, or vice versa, or to obtain 110 
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or 220 volts from a 110/220 volt, 3-wire supply line. 
Phase-changing transformers are often required where 
it is necessary to adopt polyphase motors or other de- 
vices to existing circuits. One type, which is especially 
suited for step-up or step-down transformation where po- 
tentials exceed 250 volts, is designed for either 2-phase, 
3-wire or 2-phase, 4-wire service and will work from 
3- to 2-phase, or in reverse. This transformer is avail- 
able as a single unit and requires no inter-connecting. 


SINGLE-WOUND TYPES ARE EFFICIENT 


UTO-TRANSFORMERS, also commonly known 
as single wound transformers, compensators, or 
balance coils, are available in ratings of from 0.25 to 
100 kva. They are used for boosting low line voltages 
to normal values, for obtaining 110 volt power from a 
220-volt supply, and for load distribution in single-, 2- 
and 3-phase circuits. They are also useful for provid- 
ing 3-wire service from a 2-wire extension, for reducing 
lamp flicker, and for maintaining voltage balance at the 
end of a long 3-wire secondary circuit. They are not 
generally used, however, on circuits having potentials 
above 250 volts. 

Since the primary and secondary windings of auto- 
transformers are interconnected, they are more efficient, 
compact and economical than transformers designed for 
equivalent loads. These units may be installed in com- 
pliance with the National Electrical Code for purposes 
and under conditions as follows: For derived lighting 
systems, where the system supplied contains an identi- 
fied grounded wire which is solidly connected to a similar 
identified grounded wire of the supply system; for use in 
motor starters; for supplying circuits wholly within ap- 


( IL burner ignition transformer (A) is designed 

for 60 cycle operation and rated at 12,000 volts. 
Copper barrier assembled between primary and 
secondary windings serves to suppress radio inter- 
ference. Unit (B) is designed to give positive 
ignition of oil at line voltages as low as 70 per cent of 
normal. Transformer (C) is rated at 5000 volts. 
Where total insulation is required, dual secondary 
terminals are substituted for the single terminal 

shown here. 
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paratus which also contains the auto-transformers; and 
for fixed voltage adjustment on existing unidentified power 
circuits. 

Small air-cooled transformers, rated at from 714 to 
250 va., are made in two characteristic types; normal 
reactance and high reactance. High reactance trans- 
formers are generally designed to meet the bell-ringing 
transformer standards of the Underwriters’ Laboratories 
which require that they be of the two-winding insulated 
design and that they have a primary voltage not exceeding 
250 volts and a secondary open-circuit voltage not ex- 
ceeding 25 volts. With the secondary short-circuited, 
the input must not exceed 50 watts and the temperature 
rise above ambient must not exceed 50 deg. C at any 
point on the enclosure. 

Normal reactance transformers are usually built to 
meet the Underwriters’ Laboratories’ standards for air- 
cooled transformers. These provide that the voltage 
rating of either winding shall not exceed 600 volts, that 
the capacity shall not exceed 10 kva., and that the tem- 
perature at any point on the enclosure shall not exceed 
90 deg. C with an ambient temperature of 24 deg. C 
when operated continuously under full load. 

National Electric Code requirements permit the use of 
bell wiring in the low-voltage circuits of high reactance 


TRANSFORMERS FOR 


Type Of ee 
Transformer 7 Primary _ Secondary : eee . 
Light and 110-600 | 11-600 25 va.- 
Power— 110/220 11/22 50 kva. 

Air Cooled 230/115 6/12 
460/230 230/115 
460/575 _| 120/240 _ 
Control 100- 6- 7.5 va.- 
and Signal 125 32 250 va. 
a. | a | Sees. 45 va.- 
Potential a 240 on Be 15,000 900 va. 
Auto | 115- 110-139 100 va.- 
240 | 220/110 | 100 kva. 
Ss __|__ 240/120 a 
Variable 115 0-115 60 va- | 
Voltage 230/115 to 25 kva. 
200-240 0-515 
160-240 
oto 460 
Constant | 95-125 110/115/120 30 va.- 
Voltage 190-250 220/230 3000 va. 
6 or 7.5 
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7 ARIABLE auto-transformers are designed to 
give stepless voltage control over a wide range of 
potentials. Unit (A) has an output voltage range 
from 0 to 135 volts. Unit (B), rated at 925 va., has 
a similar voltage range. Two of these units (C) may 
be operated in parallel with a current equalizing 
choke to handle 10 kva. on a 115-volt line. 


transformers. On normal reactance types, Class C wir- 
ing is required on both the primary and secondary wind- 
ings, except where the transformer and the control are 
in one cabinet and where the entire device has been 
passed by the Underwriters’ Laboratories. 

The coils of control and signal transformers are gen- 
erally enclosed by sheet steel or cast iron end housings, 
while the edges of the core laminations are exposed to 
the air in order to provide effective cooling. The end hous- 
ings which are bolted or riveted into place serve to pro- 
tect the coils against mechanical injury and provide a 
strong and compact construction. They also contain 
the heads or terminals for connections and are pro- 
vided with mounting feet. 

Automatic circuit breakers can be furnished on nor- 
mal reactance transformers to protect against damage in 
case of overloading or accidental short circuits in the sec- 
ondary windings. In one design, the breaker is con- 


BUILT-IN PRODUCT USE 


Applications 
Stepping down power circuit voltages for operating small 
motors, furnaces, ovens, etc., Obtaining low voltages for 
welding, heavy current testing, 32-volt portable tools, etc., 
Phase changing, Obtaining a 3-wire circuit from a 2-wire 
circuit, etc. 
Solenoid-operated valves, Heating elements, Electronic tubes, 
Signal lamps, Small motors, Buzzers, Pumps, Recording 


equipment, etc. 


Oil burner ignition systems, Luminous tube signs. 





| Boosting voltages, Obtaining 110 volts from 220-volt supply, 


Reducing lamp flicker, Maintaining voltage balance at end of 
long 3-wire secondary circuit, etc. 


~ Motor speed control, Photo enlarging control, Rectifier and 


filament control on electronic apparatus, Lighting control for 
indoor photography. etc. 








X-ray machines, Color matching instruments, Motion picture 
machines, Television equipment, Photometers, etc. 
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nected into the secondary circuit and forms an integral 
part of the transformer. It consists of a bi-metallic mem- 
ber which has a nickel-chromium resistance element and 
phosphor bronze springs with silver contacts. These 
parts are mounted on moulded resin insulation and are 
provided with a re-set button which is located in one side 
of the transformer. On high reactance transformers, 
overload protection is not required since these units are 
designed to withstand continuous short circuit on the 
secondary without overheating. 


MANY SPECIAL TYPES ARE AVAILABLE 


OMETIMES, an electrically operated product re- 
quires an air-cooled transformer having characteris- 
tics somewhat different from standard types. In such 
cases, the following factors should be included when 


b hears luminous 
tube transform- 
er is furnished with 
porcelain bushings 
for the secondary 
windings and has a 
magnetic shunt 
which limits the cur- 
rent when the sec- 
ondary terminals 
are shorted. Prim- 
ary coil has few 
turns of heavy wire, 
paper and enamel 
insulated. 
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submitting data to transformer manufacturers: Fre- 
quency of the supply circuit; phase (if for phase chang- 
ing, the type of circuit should be given, that is, whether 
3-wire or 4-wire); primary voltage; secondary voltage 
under load; power-factor of load; current capacity of 
the secondary; extra taps required in primary and sec- 
ondary windings; duty cycle required; type of winding, 
that is, double-wound or auto-transformer; and the oper- 
ating potential of the secondary if used for lighting the 
filament of a rectifier tube or for loading high-voltage 
cables. 

Transformers designed to step-up commercial voltages 
to the high potentials required for oil burner ignition sys- 
tems and luminous tube signs are available in many types 
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High voltage transformers for oil burner igni- 
tion applications are furnished in both core and shell 
type designs, with primary voltages ranging from 70 to 
240 volts and secondary voltages from 5000 to 15,000 
volts. The secondary circuits of some types are either 
ungrounded or end-grounded, while in other designs the 
mid-point of the secondary winding is grounded in order 
to equalize the voltage stresses in the electrode system. 
Many types are designed to give positive ignition of oil 
even when the voltage of the power service drops to as 
low as 70 per cent of its normal value. 

Because of their high inherent reactance, ignition trans- 
formers should be operated at the frequencies for which 
they are designed, for their characteristics will change 
with the frequency changes. The current in the high- 
voltage circuit is inversely proportional to the frequency 
but directly proportional to the impressed voltage. Thus, 
if the frequency on a 60-cycle transformer is decreased 
to 50 cycles, the secondary current will increase approxi- 
mately 20 per cent. 

Special shielding methods are used in most designs of 
ignition transformers in order to minimize the transfer of 
radio-frequency energy back to the supply line. One 
design, for example, utilizes a copper barrier which is 
placed between the primary and secondary windings and 
is securely attached to the core. This barrier partition 
is positively grounded to the transformer case. It col- 


and sizes. 


«MALL air-cooled transformers (A) are available 
in high reactance and normal reactance types for 
supplying low voltage circuits for small motors, gas 
valves, relays and similar products. Units (B) are 
made in ratings from one va. to 3 kva. Cadmium 

plating of metal parts is standard. 
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lects the high-frequency waves generated by the spark gap 
and dissipates them to ground, thus eliminating the possi- 
bility of interference being transmitted to the | 15-volt 
lighting circuit and thence to the radio receiver. 

LLuminous tube transformers are furnished with sec- 
ondary voltages ranging from 2000 to 15,000 volts. 
Since the potential required to start a luminous tube sign 
is much higher than that required for continuous opera- 
tion, transformers designed for this type of service are 
required to give a high voltage which then falls to a 
safe operating value as soon as the sign begins to func- 
tion. Their usual construction consists essentially of a 
silicon steel core, a metal case, primary and secondary 
coils and porcelain bushings. The mid-point of the sec- 
ondary winding is grounded, a special terminal being pro- 
vided in some designs at one end of the enclosing case. 
Some types are also provided with a magnetic shunt for 
limiting the current to a value which will not damage 
the transformer when the secondary terminals are shorted. 
In addition, built-in capacitor units may be furnished 
where operation at 90 per cent power factor or better 
is required. 

Both primary and secondary coils of luminous tube 
transformers are highly insulated in order to insure against 
electrical breakdown. In some designs, the secondary 
windings and high voltage leads are insulated from each 
other and from the metal case by heavy mica plate. In 
other types, the secondary windings are taped on the 
outside with varnished cloth, and mica and varnished 
paper are used as insulation between the coils and core. 


SEALED-IN UNITS ARE RUGGED 


1TH transformers designed for outdoor use, spe- 

cial weather-resistant compounds are used for 
both impregnation and filling of the transformer case. 
One unit employs an asphalt base compound from which 
all sulfur and moisture have been removed. This com- 
pound acts as a binder, holding the various parts of 
the transformer unit securely and preventing the possi- 
bility of air or moisture seepage. Fillers possessing high 
dielectric properties are mixed into the compound to in- 
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ie providing 
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transformer unit 
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sure low temperature at the center of the transformer and 
also uniform heat distribution to the case walls. An- 
other transformer is filled with a compound which is 
designed to withstand temperatures up to 200 deg. F., 
and as low as —80 deg. F. without injury. 

Variable auto-transformers* find many uses on products 
which require stepless voltage control over a wide range 
of potentials. Specific applications for units of this type 
include meter calibration, motor speed control, photo 
enlarging control, lighting control for indoor photography, 
electric heat control on furnaces, ovens, soldering irons 
and similar electrothermal devices, rectifier and filament 
control on electronic apparatus, and adjustment of volt- 
ages to high potential transformers which are used for 
breakdown testing. Auto-transformers designed to give 
secondary voltages ranging from 0 to 115 volts up 
to 0 to 515 volts generally have a single winding on a 
toriodally-shaped core. A contact which is actuated 
by a control knob, is designed to move over the exposed 
turns of the winding, permitting the exact voltage desired 
to be obtained. Where 3-phase operation is required, 
two or three of these units may be connected in “Y”’ 
or delta and operated from a single control shaft. 


(Continued on p. 82) 


\ I ATED at 500 va., constant voltage transformer (A) is designed to give 
a secondary voltage of 115 over a primary voltage range of 95 to 125 

volts. Unit (B) gives 110, 115, or 120 volts output within one per cent accuracy 

over a similar input voltage range. Auto-transformer (C) is designed for 

115 or 230 volt service. Respective output voltages are 0-130 and 0-260 volts. 


United Transformer C 


Uniled Transformer 
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Long- known, and soundly - estab- 
lished as a structural and insulating 
material for integration within 
various electrical products, porce- 
lain serves well its field of inherent 


How To Specity Porcelain 
For Best Results 





applicability. Like many another 
component, it must be carefully 
studied to be adequately appreci- 
ated. So—another in our long 
series of first-aids-to-the-specifier. 





HILE all porcelains may be considered to 
possess the properties of electrical resistivity, 
thermal resistance, ability to withstand shocks 

both thermal and mechanical, imperviousness to or actual 
absorption of moisture, etc., etc., different kinds and types 
offer these characteristics to varying degrees. Thus, 
their usefulness becomes closely related to their individual 
specifications. 

As commonly defined, porcelain is a composition of 
mineral substances characterized by a glassy fracture, a 
clear ring when struck, homogeneity throughout its thick- 
ness, and resistance to fire, water and all acids except 
hydrofluoric. It is of a brittle nature ordinarily having 
relatively low resistance to mechanical shock although 
this property improves with special compositions. 

The chief ingredient of porcelain is kaolin, or China 
clay, a white hydrous silicate of alumina; a product of 
decomposition of feldspar. This is combined by various 
processes, and in varying proportions, with silicious ele- 
ments such as sand, niter, soda, gypsum or other ma- 
terials from which it derives the desired characteristics 
of any particular type. There is also a type known as 
“artificial soft’’ in which the body is formed of a natural 
clay suspended in an artificially prepared fluxing ma- 
terial. The variety of chemical and inorganic materials 
that make up such compositions is more clearly expressed 
by the term ‘‘molded ceramics’’ but the use of the term 
porcelain applying to all of them is in general use in- 
cluding lava, steatite, clay and various refractories. 


Originally electric porcelains were made from a single 
formula but the number of molded ceramics which are 
produced by special formulas, suited to practically all 
kinds of service, is now very extensive. These are placed 
on the market under various trade names. Some of the 
manufacturers refer to their “‘tailor made’ formulas by 
which they obtain porcelain of exceptionally high den- 
sity, porosity, non-porosity and resistance to heat, elec- 
tricity, weather, chemicals or abrasion when special pro- 
vision is needed to meet one or more of these require- 
ments to an unusual degree. On the other hand, the 
range of the formulas that have been standardized by 
various manufacturers is so wide and varied that most 
general requirements may be met without the involved 
expense of special compositions. Advice in this matter 
is readily furnished by the porcelain makers who should 
be consulted before the selection of a porcelain for any 
particular application is decided upon. 

Natural porcelain without impurities, is dead white 
both before and after firing but certain ingredients may 
be introduced into the composition to impart a color 
which is frequently desirable. Glazing is employed where 
the demands of the service render it advisable and this 
glaze may be pure white, dead black, chocolate, etc. 

There are two processes commonly employed in the 
manufacture of porcelain which are known respectively 
as the wet and dry process. Of the different types of 
porcelain, some are especially suited to uses which would 
not appeal to the manufacturer of electrically-energized 


TYPICAL APPLICATIONS OF THE VARIOUS KINDS OF PORCELAIN 





DRY PROCESS ] REFRACTORY 
Insulated Screw Eyes | Coffee Brewers Bushings 
Electric Irons 
Electric Ranges 
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STEATITE WET PROCESS 


Bus Insulators 
Condenser Bushings 
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Fused Cutouts Switch Boxes Resistor Spools Ovens and Roasters Primary Cutouts 
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products as elements for integration within his product. 
This discussion is confined primarily to those suited for 
such specification. 


DRY PROCESS PORCELAIN 


N THE manufacture of dry process porcelain, the 

ingredients (in a dry powdered form) are sufficiently 
moistened to permit forming to shape either by dies or 
plaster molds. Primarily, dry process porcelains of 
various types are most generally suited to specification 
by product makers since they are adequate for insula- 
tion purposes up to at least 600 volts. This type of 
porcelain is also used for making devices which are used 
in wiring, in the construction of panelboards and for 
lighting fixtures such as lamp holders and sockets. After 
molding or pressing, the pieces are subjected to pro- 
longed heating at very high temperatures resulting in a 
vitreous composition of fairly high mechanical strength 
with good dielectric properties and resistance to thermal 
shock that meets most top limits. 

What is known as the commercial white porcelain 
may be obtained in good quality, is the most economical, 
and is usually employed for general use. It is of uni- 
form structure and may be either glazed or unglazed. 
While the white glaze is most widely used, many attrac- 
tive color glazings are available and their use is desir- 
able for parts that are to be exposed to view where 
appearance appeal is of value. In the same grade but 
in dark color is a porcelain which will not show as- 
sembly soil. It is useful for parts that are to be exposed 
to frequent handling. Colored glazings therefore merit 
consideration as factors for improving the general appear- 
ance of the product. Of the various glazes, the highly 
lustrous black is undoubtedly the most popular although 
attractive brown and blue glazings may also be obtained. 

There are many types of dry process porcelain that 
may be classed as special, not that their composition is 
special with the manufacturers, but that they are intended 
to meet special requirements. A few that may be men- 
tioned are referred to in the following paragraphs. 

The moisture-proof type is so processed as to give a 
surface impermeable to atmospheric moisture. Actual 
tests of one grade of this type have shown a moisture 
absorption after 24 hr. immersion in water of as low 
as 0.00 to 0.5 per cent. Such porcelain is used to 
advantage in the construction of railroad signals, radio 
receiving sets and telephone fuse blocks where high fre- 
quency and moisture will be encountered. 

At the other extreme is an especially porous type of 


porcelain which is used in the construction of air condi- 
tioners, perfume containers which release the fragrance 
gradually, and in some types of filters for drinking water 
and chemical purposes. 

Glazed vitreous porcelain is very widely employed in 
the construction of kitchen appliances where both the 
cleanliness and the attractive colors available offer an 
appeal to the housekeeper. For such devices as fruit 
reamers, the fact that porcelain will neither tarnish, cor- 
rode nor dissolve when exposed to corrosive liquids makes 
them especially suited and, for the same reasons, porce- 
lain is widely employed for soda fountain equipment such 
as jars, containers and salad dishes. 

Novelty porcelains are widely used for such purposes 
as ash trays, fountain pen holders, fruit reamers and 
similar purpose where a moderate but not too great 
weight is desirable. The many attractive colors with 
which such novelties may be glazed suits them to office 
and household use where appearance is a strong selling 
factory. Such novelties are in no way affected by heat or 
steam and this property especially suits them for such 
uses as ash trays since the burning out or snubbing of 
cigarettes or cigars in no way damages the surface of 
the porcelain. 

While the dielectric properties of dry porcelain are 
sufiicient for the commonly used low voltages, the wet 
process is employed for large forms in which a high 
dielectric strength is required. For small and intricate 
pieces requiring dielectric strength greater than that of the 
ordinary dry type, a form of pressed porcelain has been 
developed which partakes of the properties of both types. 
By this process, pieces of all kinds of shapes are readily 
produced which have a dielectric strength approximating 
that of the wet process porcelain which is about three 
times that found in the ordinary dry process porcelain. 
Such porcelain is also impervious to moisture, a charac- 
teristic possessed to a much less extent by the dry type. 
The pressing process also adds greatly to the mechanical 
strength and somewhat to its resistance to thermal shock. 

Refractory porcelain is produced by the addition 
of fire clay to the other elements entering into its com- 
position. By this it is rendered resistant to sudden and 
wide changes in temperature. Ordinary refractory porce- 
lain is rather open grained and slightly porous but, in 
special grades made by the use of selected formulas, 
this quality may be greatly improved and the scope of the 
applications for which it may be employed therefore 
widely extended. Refractory porcelain is usually of a 
grayish color and is used largely in the unglazed condi- 
tion. Glazing, however, may be employed and its 
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moisture resisting properties thereby increased. Color 
glazing presents a neat and attractive appearance which 
shows the dirt but slightly and is easily cleaned. 

Due to the fact that refractory porcelain, except in 
special forms, does not have the high dielectric strength 
of the wet process porcelain, it is used mainly for support- 
ing the heating elements in the construction of nearly all 
of the familiar electrically heated devices such as electric 
stoves, coffee brewers, percolators, grilles and other ap- 
plications involving heat resisting properties.* In the 
construction of the elements for such purposes, if the 
changes in temperature are to be sudden and extreme, 
the pieces should be designed with slots or ventilating 
channels to relieve undue expansion of the surface when 
such changes occur. 

Steatite porcelain, frequently referred to as sim- 
ply steatite or by some arbitrary trade name, contains 
steatite or soap stone which renders its use particularly 
favorable for making bushings, rods and other small parts 
where high mechanical strength is required to withstand 
rough handling in assembly and where excessive tem- 
peratures may be encountered. It is used for parts of 
ovens, roasters and immersion heaters while one of its 
wide applications is in the form of beads which are 
threaded onto wires that are to be subject to temperature 
conditions that would be detrimental to the ordinary 
types of insulation. Since each bead is rounded at one 
end and supped at the other, they may be closely assem- 
bled on the wire without imparing its flexibility, at the 
same time providing an insulation which withstands high 
temperatures and much more than the usual amount of 
mechanical abuse. By providing the beads in colors, 
identification is facilitated and unsightly soiling in use and 
assembly is prevented. Steatite is employed in many 
cases as a satisfactory substitute for the more fragile 
mica as well as for refractory porcelain. 

A form of steatite insulation, useful for many purposes, 
is produced by the use of cuttings and small pieces of 
the native steatite which are reduced to a fine powder and 
combined with an adhesive element to a workable con- 
sistency. This composition is then extruded under hy- 
draulic pressure into the form of rods, tubes and similar 
shapes. After a thorough drying, it may then be turned, 
cut, threaded, tapped or otherwise machined to the final 
desired forms which are then fired at an elevated tem- 
perature. Largely used for various forms of insulators, 
this type of steatite composition is somewhat less expensive 
to produce than the regular steatite. 


* See, “When Designing-in Heating Elements,’ ELEectrIcal 
MANUFACTURING, July 1939. 


| EFRACTORY porcelain elements (A) for 
use in electrical heating elements. B— 
These wire insulating heats are of steatite. 





IS YOUR CONTEST ENTRY IN? 


The Seventh Annus! ELECTRICAL MANUFAC- 
TURING Product Design Contest closes August 12. 
All manuscripts must bear a post mark of not later 
than midnight of that date or be otherwise de- 
livered before 5 P. M. 


lt will help the Jury of Award and speed the 
determination of winning entries if you will submit 
your manuscript, complete with all illustrations, as 
soon as possible. No need to wait for the 12th. 
Just as soon as your entry has been completed 
send it to Seventh Annual Product Design 
Contest, ELECTRICAL MANUFACTURING, 1250 
Sixth Ave., New York, N. Y. 


OR the manufacture of wet process porcelain, the 

components of clay, feldspar and other mineral in- 
gredients are combined with water and the resulting 
mixture, after the removal of all impurities by straining 
and magnetic separation, is formed into “‘pan cakes” 
from which a large proportion of the water is pressed 
out. These cakes are then shaped, by extrusion or by 
casting, into the approximate form which will be taken 
by the finished pieces. After a thorough drying, the 
“leather hard’’ pieces are then given a final shaping or 
machining which is followed by glazing and firing in 
kilns. The temperature of the kilns is accurately con- 
trolled until the desired hardness, shock resistance and 
durability are attained. 

Wet process porcelain is employed mainly for the 
production of high-voltage insulators, of the post, pin 
or suspension types, as well as for inlet and outlet leads 
of transformers handling high-voltage current. This type 
of porcelain is not, to any great extent, used in the con- 
struction of electrical devices and appliances where the 
voltages encountered do not exceed 600 volts. As this 
porcelain is non-porous and non-absorptive, it is especially 
suited to out-of-door service. 


HOSE engineer-designers who specify porcelains for 
their complete products with an adequate apprecia- 
tion of characteristics to assist in the selection of the best 
type and grade for any application as well as the reac- 
tion of porcelain to conditions of use, will get best re- 


(Continued on p. 84) 
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its problems in metal. A contract-manufacturing service 


‘| ‘ake a tip from these bits of metal — the handle sup- 
port for a top-of-the-stove glass saucepan. The idea summed up in the equation that is Scovill: 
was the customer’s — Scovill’s job was to fabricate the 


saucepan band and the handle support, both from stain- 


BRAINS + METALS + MACHINES = IDEAS IN METAL 


engineered and produced in economical mass production 
Working with the customer, Scovill was able to suggest — 


less steel. 





several refinements in construction which did not change Wael ee ents Sebi clint Dien Diletta 


Scovill’s facilities by sending for “Masters of Metal,” a free 
booklet available on request. Address 65 Mill Street. 


the basic idea but did improve the finished job. 


A small thing in itself. Yet, like many thousands of 


such metal parts which Scovill has helped to engineer Scovill, for many years a regular source of supply for 
one produce, it illustrates the adaptability of Scovill’s the United States Government, is cooperating in every way 
service to industry. to forward defense plans. When deliveries are not as 
A service dependent on no fixed market — since its prompt as our customers desire, we hope they will realize 
market exists wherever metal parts are used. A service that delays are sometimes unavoidable and part of the 


significant for the future — since the future will also have price paid for national defense. 
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products made to order in quantity from Brass, Steel, Aluminum and other base metals. 
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MAGNET MATERIALS 
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stantially constant throughout the uniform ring. Thus 
even soft iron, which has a very low coercive force H,, 
may have a relatively high remanence B, in such a closed 
magnetic circuit after the magnetizing force H,,; has been 
discontinued, but a very low value of B, when an air- 
gap has been introduced into the previously endless 
magnet. This is why auxiliary air-gaps must be intro- 
duced into the magnetic circuits of electromagnets to pre- 
vent sticking of armatures due to remanent magnetism 
upon opening electric circuits. This is due to the self- 
demagnetizing effect (Fig. 2) of the remanence B, of 
the whole magnet upon the molecular magnets in mag- 
nets with air-gaps. 

The presence of a working air-gap in the magnetic 
circuit of a permanent magnet not only tends to cause 
self-demagnetization of the magnet but also diverts much 
of the magnetic flux from the air-gap (where it is wanted) 
through magnetic leakage. The working air-gap may 
contain much of the reluctance of the whole magnetic 
circuit. The product of the flux-sustaining coercive force 
H. and the length of the magnet is proportional to the 
mmf, produced by the internal molecular currents, re- 
quired to overcome the reluctance of the air-gap for a 
given density of magnetic flux therein. Hence long mag- 
nets will produce a greater density of magnetic flux in 
an air-gap of fixed length than will shorter magnets of 
the same material. Thus the length of a magnet is 
proportioned to the length of an air-gap in its magnetic 
circuit for a given density of magnetic flux therein, but 
magnets of higher coercive force material may be corre- 
spondingly shorter. 

Self-Demagnetization Due to Air-Gaps. The 
self-demagnetizing effect of a magnet due to the presence 
of an air-gap or in a bar magnet is proportional to the 
length of the air-gap, hence the length of the magnet, par- 


DIMENSIONS OF MAGNETS 


: . (With Equal Air-Gaps and 
TABLE II Equal Air-Gap Flux Densities) 


Length, cm. | Relative 
0.75 x Be/Hm | Length 


Bs/Hm 


Chromium | 2,000/35 =57 
Tungsten | 2,000/50=40 
Cobalt | 2,000/150 = 13.3 
Aluminum- | 

nickel | 2,000/300 = 6.67 


| 
| 
| 
| 
| 


Relative 















Cross section, 


sq. cm. cross 
- eee! Bg Bm P 6 Bg, Bm | section 
Chromium | 2,000/6,000 = 0.333 | 2 0.79 
Tungsten 2,000/7,000 = 0.286 | phe 0.68 
Cobalt 2,000 /6,200 = 0.322 | 1.93 0.76 


Aluminum- 
nickel 









2,000/4,700 = 0.425 | l 





| Volume, cu. cm. Relative Volume 





Chromium | 43 x 2=86 | 6.8 
Tungsten 30 x 1.72=51.6 4.1 
Cobalt 10 x 1.93 =19.3 1.52 
Aluminum- 


nickel 5 x 2.55 =12.7 
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FIG, 2 
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MAGNETIZED-ORGANIZED 
PORTION OF CLOSED CIRCUIT 


SELF-DEMAGNETIZING EFFECT 
OF A BAR MAGNET 


OLECULAR magnets may be wholly dis- 

organized to form local groups; partially or- 
ganized to produce some induction B within the 
structure, or wholly organized to saturate the 
magnet material with magnetic flux, as in a closed 
ring thereof. Due to the mutual attractions for, and 
repulsions of, the respective polarities of the molec- 
ular magnets in adjacent files, however, there is a 
tendency toward disorganization, hence self-demag- 
netization, in all magnets as soon as the magnetizing 
force is discontinued, after which no magnet is com- 

pletely magnetized. 


ticularly that of a bar magnet. It always is accompanied 
by magnetic leakage. In general, the shorter the air-gap 
is, hence the less the magnetic leakage in a given case, 
the smaller is the self-demagnetizing effect. This is in 
evidence when a permanent magnet of the general U-type 
is magnetized by a current in a coil surrounding it with its 
soft-iron armature or keeper in position and quite close to 
the ends or polar surfaces of the magnet, leaving a small 
air-gap between them. A test then will show a maximum 
of magnetic flux in the very small air-gap. If the arma- 
ture or keeper next is widely separated from the magnet 
and again placed in its original position, another test will 
show considerably less magnetic flux in the same air-gap 
because of the self-demagnetizing effect of the magnet 
while the armature or keeper was removed from it. 

The coercive force H, tends to keep the molecular 
magnets (Fig. 2) within the structure of a magnet more 
or less aligned in a closed magnetic circuit after the 
general magnetizing field has been discontinued. The in- 
troduction of any reluctance, like that of an air-gap, 
which tends to weaken the magnetic field of the perma- 
nent magnet also tends toward disorganization of the 
molecular magnets, especially at and near the ends. 

The higher coercive forces of the newer alloys makes 
it possible to use magnets which would be wholly im- 
practicable with the older steels of lower coercive force. 
While magnets made of the newer alloys become sub- 
stantially and naturally aged within a week or so after 
being magnetized, at least some of the older steels appear 
to keep right on aging for years, especially in the case 
of carbon steel. 

The coercive force H, of a bar magnet is propor- 
tional to its length because of the self-demagnetizing ef- 
fect of each pole upon the other end, since it depends to 
a great extent upon the hardness of the material, it is 
necessary to make short bar magnets of the older steels 
glass-hard to resist self-demagnetization as much as pos- 
sible, because their respective poles are so close together, 
even if some of them do split in hardening. Self-demag- 
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netization in the newer alloys is very slight, although the 
tendency exists just as in the older steels. Hence short 
blocks and bars of the newer alloys replace the much 
longer U-shaped magnets made from the older steels, 
being shorter than the air-gaps between their soft auxiliary 
polepieces in some instances. 

The dimension ratio, upon which largely depends the 
self-demagnetizing effect of a bar magnet, is the ratio of 
length of diameter or thickness of a magnet. 

Flux Density in Air-Gaps, Magnetic Leak- 
age, and Best Magnet Dimensions. Referring to 
Fig. 3B, find a point m on the demagnetizing curve such 
that the product B,,,H,,,, which begins and ends with zero 
value, shall be a maximum. This product, generally 
denoted by BH,,., (Table I), indicates the maximum 
available external energy (as for air-gaps) per cubic 
centimeter of material at the middle of a magnet with an 
air-gap or in a bar magnet. With these data, the proper 
lengths in centimeters and cross sections in square centi- 
meters of magnets made of various materials may be 
estimated for a required flux density in an air-gap in a 
uniform magnetic circuit. To find the numerical values 
of B,, and H,, (Table I) from a demagnetizing curve, 
take trial products of B,, and H,, until a maximum value 
is obtained, or use the graphical method illustrated in 
Fig. 3B. It may be as well to check the results ob- 
tained graphically by the trial method. 


PT LLUSTRATING the characteristics of a partially 

- aged magnet, showing the reduction in the 
remanence B, with a corresponding reduction in the 
coercive force H,. The dotted curve is the original 
demagnetization curve. In the next chart, the 
point m on the demagnetization curve (B) de- 
termines the maximum available external energy per 
cubic centimeter of the magnet, as for producing a 
given flux density in an air-gap. The active length 
of each polepiece (C) is the length of each dotted 
line within it representing the mean flux path. The 
cross section S; of a magnet (D) is required to supply 
the leakage flux alone. The cross section S, is that 
required for the air-gap only. The density of the 
leakage flux (E) is greater at sharp edges than on 
flat or rounded surfaces, hence has a greater influ- 
ence on adjacent magnets or magnetic materials 
through magnetic leakage. This is the “sharp 
against flat’? principle of certain magnetic sepa- 
rators. Small but powerful magnet (F) with high- 

permeability polepieces. 








Then the best length of magnet is equal to about 1.5 
times the product of the length of the air-gap (Fig. 3C) 
and the ratio B,/H,,, wherein B, is the air-gap flux 
density and the factor 1.5, as used, depends upon the 
reluctance of the pole structure and air-gap. The best 
cross section of the magnet steel is equal to about 3 times 
the product of the cross section of the air-gap and the 
ratio B,/B,,, the number 3 being the approximate leak- 
age factor which causes the cross section of the steel or 
alloy to be about 3 times greater than it would be if there 
was no magnetic leakage, that is, the leakage flux may 
require two or more times the amount of steel required 
for the air-gap flux alone (Fig. 1). Hence it is very im- 
portant to keep magnetic leakage to a minimum to con- 
serve the weight, hence cost, of steel and the space occu- 
pied by it. When the maximum amount of magnetic 
energy is maintained in the air-gap per cubic centimeter 
of magnet material the minimum amount of steel is 
required. 

The foregoing principles may be applied to the mag- 
net in Fig. 3C whose length is equal to that of the entire 
magnetic circuit less the combined length of the air-gap 
and the active lengths of the soft-iron polepieces. Simple 
calculations have been made for four magnet materials, 
each having an air-gap of length |, — 0.5 cm. and of 
cross-section S — 2 sq. cm., whence 1.5 |, = 0.75 and 
3 S = 6, with a flux density of B, = 2,000 gauses 
therein, in all cases. The results are tabulated in Table 
II, using the data in Table I. The maximum value of 
B.,H,, is at the mid-portion of the U in the magnet. 
These calculations are based upon a constant leakage 
factor (3) which, however, is smaller for shorter mag- 
nets since there is not so much leakage surface thereon, 
hence the dimensions in Table II are approximate and 
illustrative of about what to expect from various unaged 
magnet materials. 

After making a magnet following such calculations, 
it is well to experiment by making magnets of slightly 
different dimensions to obtain the best results and then 
trying to reduce the magnetic leakage. Avoiding abrupt 
magnetic gradients and sharp edges (Fig. 3E.) by round- 
ing and otherwise streamlining the magnet, keeping aux- 
iliary magnetic conductors as far apart as practicable and 
avoiding saturation in them, all tend toward a saving in 
magnet material. In the general case, the greater the 
coercive force H, is the shorter may be the magnet proper, 
thus also contributing to smaller dimensions and weight, 
but the cross section of a high coercive force material 
may be greater than one of lower coercive force because 
of a lower remanence B,. 

Short aluminum-nickel magnets of relatively great 
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strength may be cited. For example, with the construc- 
tion shown in Fig. 3F (here each magnet is 4 in. in diam- 
eter and 14 in. high while the groove in each magnet is 
1g in. wide at the top and 34.5 in. deep and the semi- 
circular polepieces of high permeability material are 
slightly less than 4, in. thick with an air-gap }45 in. 
long) surprising resistance to displacement results. It 
requires much effort by a strong person to separate these 
thoroughly aged magnets. Where an air-gap is crossed 
many times by the same flux from a sintered magnet, 
thereby literally sewing the load to the magnet, a small 
magnet will sustain as much as 4,450 times its own 
weight and a cubic-centimeter magnet has held 65 |b. 

The simplest forms of permanent magnets are not 
always the most economical when they possess open air- 
gaps because of magnetic leakage. The use of a simple 
bar magnet, or one made with a groove as in Fig. 3F, 
made from a material with high coercive force with ma- 
chinable polepieces and connecting parts of high-perme- 
abiljty magnetic material, often leads to reduced cost. 

Quality of a Permanent Magnet. This term 
herein refers partly to the magnet material but particu- 
larly to the specific finished magnet because the quality 
of the latter is dependent not only upon the content of 
the magnet material but also upon its history, that is, the 
conditions of processing or the heat treatments, quenching, 
and mechanical operations. Thus it is possible for two 
magnets made from the same lot of material to have some- 
what different qualities. Sometimes it has been necessary 
to carburize very thin magnets, as of the cobalt type, to 
restore the carbon content lost during hot-swaging. Pur- 
chasers of magnet shapes ready for magnetizing may find 
the product quite uniform, however. 

Constancy in magnets made from the older steels is 
obtained by reducing the remanence B,, hence also the 
coercive force H., by partial and artificial demagnetiza- 
tion, as previously referred to, dependent upon the appli- 
cation and environment of the magnet in service. In ap- 
plications where temperature may affect the quality of a 
magnet, the latter may be placed in boiling water or 
otherwise heated to 100 deg. C or more for several hours, 
after which constancy is obtained. In general, the higher 
the quality of a magnet, the greater its cost. 

Selecting the Magnet Material for a Given 
Purpose. The selection of the magnet material to use 
depends upon the service for which the magnet is in- 
tended: Whether it must be relatively small and light, 
as for use in aircraft; whether these desired qualities may 
be sacrificed for cheaper magnets, or whether it really 
makes very little difference, as when a magnet is required 
quickly for some purpose where weight and strength of 
magnetic field are not important. It is the old question 
of “How much?’ When one needs an occasional mag- 
net one may hot-forge a piece of carbon steel, heat it to 
a cherry red, and then plunge it into water, after which 
it may receive any necessary grinding and then be mag- 
netized by means of an electromagnet. This may not 
be the best magnet that may be obtained with the same 
material, however, and the material may not be best 
suited for the application of the magnet, particularly 
when others like it are to be made in large quantities. 
The decrease in weight of the better material may offset 


its cost per pound or that due to critical processing and 
heat-treatment. 


RELATIVE COST 
TIALLY EQUIVA 
TABLE Il 


S OF SUBSTAN- 
LENT MAGNETS 


| Side | | Cents 

| (square) | Length |each, Lots} Relative 
Material i | in. | of 100 | cost 
% Chrome , 9/16 | 7 d 0.73 
o Tungsten 1/2 | ] 


3.5‘ 
5% 

35% Cobalt | 9/16 d f 
Nickel-alum- 


inum-cobalt | 5/8 | 2 


2.28 
] 


(5c less each in lots of 1000) 


Making Permanent Magnets. Whereas the 
older steels may be cast or rolled into bars or sheets from 
which magnet shapes may be bent cold, hot-forged, or 
thin pieces blanked out while hot, the newer alloys can 
only be cast (some sintered) since they air-harden, as 
also do the older steels to some extent. A\ll are quenched 
in water, brine, oil, mercury, etc., in hardening. While 
magnet shapes may be cast from either the older steels 
or the newer alloys into bars of various cross sectional 
forms from which individual magnet shapes may be cut 
transversely, the newer alloys can only be cast and then 
cut (by an abrasive disk) into pieces that would be 
wholly impracticable as magnets if made from the older 
steels. The aluminum-nickel alloys chill so quickly dur- 
ing casting that sections are limited to about 1% in. in 
thickness as a minimum. They have a shrinkage of 
about 114.5 in. per ft. 

Although the older steels may be formed and ma- 
chined to some extent, and also drilled and tapped in 
some instances before heat-treating, castings of the newer 
alloys are too hard and brittle to machine, except for cut- 
ting with an abrasive disk and grinding, upon removal 
from the mold, although sintered pieces can be machined, 
drilled, or tapped during the process of manufacture when 
the expense is warranted. 

In the sintering process, usually used in making small 
magnets, all of the constituents and elements first are 
mixed in a powder form and then placed in an accurately 
shaped hold which is subjected to both temperature and 
pressure to produce the final sintered product. Although 
the various constituents are not actually brought to the 
melting point, the high pressure combined with the heat 
tends to cause the metal to flow to form a more or less 
homogeneous structure, thus producing a finer-grained and 
physically stronger magnet which is more readily ground 
than the cast type, although they can be made to toler- 
ances of plus or minus 0.005 in. without finish grinding. 

The cast type is well suited to magnets weighing 1% lb. 
or more, having been made up to 25-lb. sizes. Sintered 
magnets weighing more than | |b. are in use. Since the 
cast material cannot be drilled, grooves may be provided 
in the castings for clamping bolts or, if necessary, holes 
should have such sizes as to be easily cored. In some 
instances metal inserts containing holes may be cast with 
the magnet pieces, as for magneto rotors. Diecastings 
sometimes are used in fabricated parts where machining 
is dificult. The newer alloys result in much smaller 
units which have solved problems in making models to 
scale, for example. The hardening temperature and 
quenching medium are given in Table I. Except for 
what is said regarding magnetizing and testing, the re- 
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mainder of the article primarily refers to the older steels. 

Annealing, Forming, and Normalizing. In 
the manufacture of permanent magnets the steel is an- 
alyzed or tested for chemical content, after which it is 
annealed. Bars may be sheared cold and bent in a 
powerful hydraulic press, as well as in the manners al- 
ready described. Forging should be done with a mini- 
mum amount of working and at a minimum temperature, 
in one heat if possible, in which case the initial annealing 
is not required. While a resistance furnace with auto- 
matic temperature control is desirable, since a little differ- 
ence in temperature may make a difference in the quality 
of a magnet, fuel-oil furnaces should be so constructed 
that the products of combustion cannot reach the steel. 
Normalizing is accomplished, to give the steel uniformity 
of structure, by heating it to about 950 deg. C. before 
allowing it to cool—in mica dust if the pieces are to be 
drilled, otherwise in air. The forgings next are ground 
to proper dimensions and tumbled to remove all scale. 
Other pieces are similarly treated. 

Hardening. The steel may be treated as in nor- 
malizing and then immediately quenched in water, brine, 
oil, or mercury, whichever is better suited for the ma- 
terial used and the application of the magnet. To pre- 
vent warping or springing, which prevent good contact 
with polepieces, the steel pieces are clamped in special 
tongs and hardened in a darkened room and the tem- 
perature checked with a pyrometer, the operator using 
his own judgment through experience. Hardening also 
is accomplished by subjecting the piece to hydraulic 
pressure as it slowly cools, thus causing the steel to be- 
come hardened more uniformly, since a quenched steel 
piece may have a hard outer crust while its inner portion 
still is plastic. Short bars are best made glass-hard by 
heating to a brilliant red and quenching in mercury. 

Magnetizing. Preparation for magnetizing the 
pieces preferably is accomplished by placing a piece within 
a coil or coils and putting a soft-iron or steel piece or jig 
across the pole-ends to complete the magnetic circuit. 
Thus a U-shaped piece may be placed within two coils, 
one for each leg, after which a soft iron keeper connects 
the free ends of the piece, or two such pieces may be 
placed end-to-end within two longer coils, in which case 
they form a substantially closed magnetic circuit. 

The paths of the remanent flux tend to follow those of 
the magnetizing flux. Thus a U-shaped piece magnetized 
by placing its ends upon the polepieces of an electro- 
magnet may tend to have portions magnetized nearly 
crosswise in regions well back from the pole-ends, al- 
though the major portion of the flux will follow the con- 
tour of the magnet. Short bar magnets and blocks pref- 
erably are magnetized by clamping them tightly between 
adjustable polepieces of an electromagnet, as in a vise. 
The best results are obtained when a number of turns of 
magnet wire are wound around the steel pieces, as must 
be done in special cases, in such a manner that the 
remanent flux-paths tend to follow those of the magnetiz- 
ing flux. 

The pieces become permanent magnets after magnetiza- 
tion by causing a strong direct current to flow in the 
turns of wire wound about them. It does no harm to use 
a stronger current than is necessary, especially when the 
pieces are magnetized before assembly whence the strong 
mechanical forces developed cannot injure any delicate 
magnetic parts of instruments or apparatus. The pieces 
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require magnetizing forces several times greater than the 
opposing coercive force of each magnetized piece for 
producing complete saturation. Tentative practice is in- 
dicated in Table I, wherein the magnetizing force H,,; 
is taken as about five to seven times greater than the 
numerical value of the corresponding maximum coercive 
force H,,ax, all figures being in round numbers. 

Actual values of H,,; for any steel may be determined 
by test, but it is better to have the value of H_ unneces- 
sarily high than too low. Jarring the magnet during 
magnetization appears to aid in organizing the mole- 
cular magnets when full saturation is not attained with 
the magnetizing force used. The only time-interval re- 
quired to magnetize a magnet is that required for the 
current to attain substantially its Ohm’s-law strength, 
hence magnetizing coils wound with a suitable size of wire 
should not heat very much even when very strong cur- 
rents are used. The greater the current strength used, 
the more quickly will magnetization be accomplished. A 
circuit breaker with proper setting advantageously may 
be employed for the purpose. 

In the cases of magnets to be used in apparatus with 
short air-gaps between pole pieces, especially, the best 
results are obtained by magnetizing the pieces after as- 
sembly, when practicable and as previously mentioned, 
which also prevents iron filings, and so forth, from inter- 
fering with or delaying assembly. Permanent magnets 
of high coercive force sometimes are used to magnetize or 
remagnetize magnets of lower coercive force assembled 
in apparatus, as is done in the case of installed telephone 
ringer magnets. 

Maturing for Constancy. After magnetization 
and before assembly, magnets may or may not be matured 
or artificially aged for constancy, by partial demagnetiza- 
tion, jarring, or heating, as already described, to reduce 
the remanence B, to about 70 or 80 per cent of Bymax 
(see Table 1). In magnets used in indicating and re- 
cording instruments, for example, the maturing may be 
accomplished after assembly by holding near the magnet 
or entire instrument a rather large loop of wire carrying 
alternating current, thereby maturing the magnet and 
calibrating the instrument simultaneously. No maturing 
is required in cases where the maximum field strength is 
desired regardless of the actual magnitude of magnetic 
flux in an air-gap providing it is sufficiently great, as in 
magnetos, for example, although the magnets may lose 
some of their magnetism with the passage of time while 
in service. This is allowed for in design, however. 

Conservation. Although it is important to employ 
keepers to conserve the permanence of magnets in certain 
cases, as described below, it generally is unnecessary to 
place keepers across the poles of certain magnets, when 
they are magnetized immediately before assembly, for the 
conservation of their permanence, especially of the U-type 
having relatively long air-gaps when they are to be used 
in apparatus with rather long and narrow air-gaps. 

When to Use Keepers. Keepers should be placed 
on magnets with relatively long air-gaps before assembly 
when the air-gap in the apparatus is relatively short. 
This should be done before the magnet is removed from 
the magnetizing source, preferably before discontinuing 
the magnetizing current. Devices are on the market for 
this purpose. The keepers should be left on until after 
assembly, when they should be removed, as by sliding 
them off. Keepers likewise should be placed on such 
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magnets before removing them from apparatus and should 
be left on until assembled therein to prevent loss of mag- 
netism through self-demagnetization. 

When they are to be placed in stock or packed for 
shipment, or where they may be subjected to stray mag- 
netic fields before assembly in apparatus, all magnets of 
whatever type preferably should be supplied with keepers 
immediately after magnetization, as above, although it 
may not be strictly necessary in cases of watthour meter 
magnets and the like. U-type magnets may be connected 
in pairs of the same kind with the N and S poles of one 
in contact with S and N poles of the other to form sub- 
stantially closed magnetic circuits to prevent partial de- 
magnetization by the proximity of other magnets or mag- 
netic material; to prevent filings or chips of magnetic 
material from adhering to them, and generally to prevent 
self-demagnetization of such types wherein the magnetic 
energy may be conserved. 

Magnetic Shunts. It is better to use single solid 
magnets where possible, rather than compound magnets, 
to prevent magnetic shunting which persists unless all 
parallel magnets are the same and uniformly and equally 
magnetized—much as in the case of electric cells of un- 
equal voltage connected in parallel. Even in a single U- 
shaped magnet the inner and shorter portion may act as 
a magnetic shunt for the longer outer portion. 

Voltage regulation of electric generators and speed 
regulation of dc. motors with fields supplied by permanent 
magnets may be accomplished by partially shunting the 
permanent magnets, across their polepieces, with variable 
magnetic shunts in many instances. 

Although there is no known insulator of magnetic flux, 
it can be satisfactorily isolated or controlled by means of 
magnetic screens or shunts, to conduct the leakage flux 
past parts where it is not wanted, and by nonmagnetic 
spacers or air-gaps to place reluctance in its path, as such 
combinations used to isolate magnetic chucks to prevent 
the magnetization of the machines upon which the chucks 
are mounted. 


TRANSFORMER FACTS 


(Continued from p. 66) 


Several types of constant voltage transformers are 
available for use with x-ray machines, color matching 
instruments, motion picture machines, television equip- 
ment, photometers and similar products where fluctuating 
line voltages would interfere with efficient operation. They 
are designed to give voltage regulation varying from 
+ 14 to + I per cent and are furnished in ratings from 
25 va. to 3 kva. These units are generally constructed 
as magnetic stabilizers, involving the combination of a 
resonant electrical circuit with a high leakage-resistance 
magnetic circuit. 

Among the companies active in the manufacture of transformers 
and including those contributing information for this article are: 
Acme Electric & Mfg., Allis-Chalmers Mfg., American Trans- 
former, Dano Electric, Dean W. Davis, Dongan Electric Mfg., 
Edwards, Electricoil, Ferranti Electric, General Electric, General 
Radio, Industrial Transformer, Jefferson Electric, Kenyon Trans- 
former, Killark Electric Mfg., Magnetic Windings, Raytheon 
Mfg., Sola Electric, Standard Transformer, Superior Electric, 
Thordarson Electric, United Transformer, Wagner Electric and 
Westinghouse Electric & Mfg. 
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“WAR IS HELL’ 
—on motors! 


Electrically - driven 
equipment today is 
carrying the bulk of 





our “all-out” produc- 
tion burden. That means days and 
even weeks when motors must never 
stop... times when only the strong 
will survive and we are reminded 
more forceably than ever—it is in- 
sulation that makes a motor strong. 


Mica is still the tower of strength 
among insulations. Nature endowed 
it with the ability to stand up in 
motors long after other insulations 
would fail. At Mica Insulator Com- 
pany today, Micanite (built-up Mica) 
is being made for services unthought 
of a few years ago. It is being made of 
better raw materials, fabricated more 
accurately and with greater service life. 


There is a reason. We have been work- 
ing with Mica for almost 50 years— 
know all its properties and possibil- 
ities. We take it from our own mines, 
process it with the skill and methods 
acquired from years of experience— 
and bring it to you in its most ser- 
viceable forms. 


So whether you buy motor-driven 
equipment, make it or repair it— 
remember that anything but the best 
in insulation means premature motor 
failure and valuable production time 
lost. The care you show now in select- 
ing insulation is vital to continuous 


MICA 


bie 
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production—because it is a step that 
minimizes maintenance. Mica Insulator 
Company can supply you with just that 
kind of insulation. 


Mica Insulator Company’s products include:— 
Micanite and Super Micanite (built-up Mica 
Insulations) in sheets, tapes, rods, tubes and 
molded shapes; Lamicoid laminated Bakelite 
for both electrical and mechanical applica- 
tions; Empire Varnished Cloths, Tapes and 
Tubing and a wide variety of other insulat- 
ing materials. 





INSULATOR COMPANY 


200 Varick St., NEW YORK. 542 So. Dearborn St., CHICAGO. 1276 W. 
Third St., CLEVELAND. Representatives in principal industrial centers. 









Here’s Yfaximut 
Protection for Your 
Bearings... 





Water Stay PATENTED 


Bearings operate with greatest efficiency when 
they have the protection of GarLock KLOZURE 
Oil Seals. The highly polished bearings last longer, 
because KLOZURES keep dirt and dust out, 
keep oil and grease in. Complete range of sizes, 
including metric diameters to fit bearing manu- 
facturers’ standard bore sizes. Write for special 
booklet! 


Tue Garitock PackInc COMPANY 
Patmyra, New YorkK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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SPECIFYING PORCELAIN 
(Continued from p. 70) 


sults. To a degree, here as elsewhere, the product design 
must accommodate itself to the realities of the materials 
incorporated. The engineer-designer should be familiar 
with the dimensional tolerances which are obtainable and 
take into consideration the expansion and contraction of 
finished porcelains when employed under heat conditions. 
Under ordinary atmospheric temperatures porcelains do 
not expand or contract to any degree which would call 
for precautions in their use but, when they are to be sub- 
jected to considerable heat, the expansion, although com- 
paratively small, dictates certain precautions which must 
be observed. In the mounting of such pieces, sufficient 
clearance should be allowed so that distortion of the 
part of the product to which they are applied will not 
occur. Also, when porcelain tubes or bushings are placed 
around a wire or other metallic element they should not 
be too tightly fitted since the expansion of the metals 
that may be so used is considerably greater than that of 
the porcelain. The latter may be cracked as the result 
of such unequal expansion. The same precaution will 
apply to the fit of bushings into metal parts. If too 
tightly fitted they will be fractured should the holes con- 
taining them contract excessively under the influence of 
applied heat. 

Of particular importance to the engineer-designer is 
the accuracy which may be expected in the dimensions of 
such elements. In many applications this may be of but 
slight importance while in others tolerances must be es- 
tablished, especially when tubes and bushings are to be 
fitted into drilled holes or when rods are to be supported 
at both ends. Tolerances have been established and 
published by the porcelain makers as applying to their 
various types while, in the case of steatite porcelains, such 
tolerances have been adopted by the Steatite Electric 
Insulation Section of the National Electrical Manufac- 
turers Association. 

The generally expected tolerance of the commercial 
white porcelain is + 0.015 in. while special formula 
porcelains may be procured with tolerances as small as 
+ 0.005 in. Refractory porcelains usually have toler- 
ances of from + 0.015 in. for small pieces up to + 0.03 
in. for those of larger dimensions. Since the cost of 
porcelain elements will vary with the closeness of the 
tolerance to which they must be made, it is of course 
obvious that the product maker should, wherever possible, 
so design his product that the need for extremely close 
tolerances may be avoided. 

In the case of Steatite, tolerances that have been 
adopted by the National Electrical Manufacturers Asso- 


ciation are: 


TOLERANCES ON THE LENGTH OF 
UNGLAZED ARTICLES 








tolerance 0.005Ulengtht0.03310.03510.04010.04510.05010.05510.0 


The tolerance on outside and inside diameters of un- 
glazed articles less than 1% in. diam. is +0.005 in. and 
on those 14 in. and over diam. + | per cent of diam. 
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PRODUCTION SIMPLIFIED— 


BENEFITS TO USERS INCREASED 


PRODUCTION ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS: 


Ridged 
CUT Mme leas 


Na EMO el lt 
Color and Luster 





ESIGNED for automotive service station testing, the Sun 

Power Timing Light assures accurate motor timing by 
means of stroboscopic light flashes. Since it is subjected to 
constant daily handling, the Sun Manufacturing Co. of 
Chicago decided to mold the housing from wear-resistant 
BAKELITE Phenolics. The use of plastics made possible a 
number of important manufacturing economies and service 
features. 
Production is Simplified. The housing, which consists of 
two half-sections, is molded, complete and accurate in every 
mechanical detail, in a single operation. By inserting four 
rivets through holes that are formed during molding, the 
sections are quickly assembled and a permanently tight, dirt- 
proof, oilproof joint is obtained. Color and luster are self- 
contained. Because no finishing is needed, production is still 
further simplified and cost reduced. 


Greater Satisfaction to Users. The BAKELITE Plastic housing 
withstands rough handling, grease, oil, and dirt. It is light in 






AUGUST 1941 


by molding timing light case from “Bakelite” Phenolic Plastics 


MERCHANDISING ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS: 


Rugged Safe Electrical 
Construction Insulation 







Lasting 
tight fit 


Durable Finish 





Firm Grip 
for Greasy Hands 


Light Weight Compact Design 


Parts molded by Industrial Moulded Products Co., Chicago, lll. 


weight, therefore, easy to operate. It can be readily cleaned. 
The high dielectric strength of the molded case provides safe 
electrical insulation against voltages ranging up to 10,000 volts. 

To simplify your production and improve the service life 
of your electrical appliances or equipment, it may pay you, 
too, to investigate BAKELITE Plastics. Hundreds of types and 
forms are available, in many opaque, translucent, and trans- 
parent effects. Write today for informative Booklet 8M, 
‘Bakelite Molding Plastics.” 


BAKELITE CORPORATION, 30 EAST 42Nnp ST... NEW YORK 
Unit of Union Carbide and Carbon Corporation 


os 


BAKELITE 


The word “Bebelive” ond the Symbol ere regitered rede works 
i Corperenca 


PLASTICS HEADQUARTERS 
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FOR SMALL SPRING PARTS 
WITH BIG JOBS TO DO... 


BRIDGEPORT 
NEW PHOSPHOR BRONZE 


@ Measured in terms of performance, Bridgeport New Phos- 





phor Bronze offers an exceptional combination of qualities 
that mean top-quality precision manufacture of electrical con- 
tact and other spring metal parts...of all sizes and designs 
... for both delicate and heavy-duty applications. 

The tough, resilient, lively and lasting springiness, fatigue 
and corrosion-resistance, workability and controlled uniformity 
of quality are a responsibility of manufacture calling for 
careful supervision throughout production of Bridgeport New 
Phosphor Bronze. And Bridgeport skill and modern methods 
see to that. Each sheet, strip and coil that comes to your shop 
from Bridgeport’s new rolling mill is reliable assurance that 
your own high standards of manufacture will be maintained 
and provide smooth, economical production wherever you use 
Bridgeport New Phosphor Bronze. Try Bridgeport Phosphor 


Bronze on the next job...and you'll rely on it thereafter. 
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On glazed articles less than 0.6 in. diam., + 0.012 in., 
0.6 to | in. diam., + 2 per cent of the diam., and over 
| in. diam., + the sum of | per cent of the diameter 
and 0.010 in. 

The property of absorption or non-absorption is fre- 
quently a matter of importance in certain applications 
and the value of this characteristic varies with the com- 
position of the porcelain. Commercial porcelain after a 
24 hr. immersion in water absorbs from '% to 2 per 
cent. Refractory porcelain, under the same conditions, 
may absorb as high as ten per cent, while special for- 
mula porcelains designed for use where any appreciable 
absorption would be undesirable may have an absorption 
percentage so low as to be practically negligible. 

The mechanical dimensions and shape of a desired 
porcelain element should be thoroughly considered. The 
engineer-designer may call for a piece of porcelain of 
some particular shape which will involve a heavy initial 
cost for dies or molds whereas a slight change in the prod- 
uct design will permit of the use of a piece which can 
be obtained as standard from the porcelain manufacturers 
and the design can be readily adapted to the use of 
such a standard with the result of a very material saving 
in the cost of construction. 

The preceding review of various types of porcelain is 
only indicative of the general approach which may well 
be made by the engineer-designer. Nearly all porcelain 
manufacturers have engineering services which may be 
freely consulted. They will gladly advise as to any 
particular application and, in so doing, are usually able to 
offer standard compositions and shapes which will fully 
meet the requirements. 


Prominent among the manufacturers of the various grades of 
porcelain, many of whom have extended collaborative assistance 
in the preparation of this discussion, are: Akron Porcelain, Amer- 
ican Lava, Colonial Insulator, Hartford Faience, Illinois Electric 
Porcelain, Isolantite, Imperial Porcelain, Knox Porcelain, Lapp 
Insulator, Locke Insulator, Louthan Manufacturing, Porcelain 
Products, J. H. Parker, National Porcelain, New Jersey Porce- 
lain, Square D, Star Porcelain, Steward Manufacturing, Thomas 
& Sons, Universal Clay Products, Westinghouse Electric & Mfg. 


IF | BUILT MOTORS 





(Continued from p. 39) 


tem which avoids the dampening effects due to rubber 
mounting pads and prevent a true indication of the 
amplitude of the vibration. 

Furthermore, a motor dynamically balanced to the 
existing tolerances by the spring-mounted method would 
be more nearly a true indication of the actual condition 
of balance. 

Motors should also be noise free. Tolerances are 
sometimes accumulative on the wrong side for two 
mating parts and cause bearing noise. This should be 
detected and corrected by the motor manufacturer. 
Merely changing end shields many times will correct 
such noisy bearings. 

3—Terminal boxes on motors are one of the 
worst features with which most machinery 
manufacturers have to deal. The boxes demand- 
ed by some users are so large and awkward that it is 
almost impossible to find space for them. Many splash 
proof and totally enclosed fan cooled motors are quite 
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COUNTS 
with 
MANNING 


BOWMAN 
& CO. 


MEANS 
“TOPHET:: 
Nickel-Chrome 
Heating 


Elements 


THE NEW MANNING-BOWMAN AUTOMATIC IRON—MODEL 2494 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Room <7 
THERMOSTAT 


PERFEX CORP., MILWAUKEE, WISCONSIN 


No one part of a temperature control is more 2 

important than the responsive element which , Ss 3 

moves at the pre-determined temperature and § ee 

produces the necessary automatic action. For FOR precision TIMING APPLICATIONS 

this Perfex Corporation engineers chose Chace P P ; et 

High-Temperature Thermostatic Bimetal. If S Available in a diversity of —_ “ meet your voltage, 

you, desire to open or close a circuit, or oh requency and torque requirements, aydon cue motors - 
compact and easily mounted. Self-starting, synchronous, com 

operate a valve, or control a draft, or to plete with oil-sealed gear trains. Output shafts are double bear- 

produce any automatic movement at change of ing equipped; back lash held to a minimum. Particularly adapt- 

temperature, then investigate Chace Bimetal, able for industrial clocks, time switches, recording instruments, 

many types, one to meet your specific need. etc. Write today for descriptive data; no obligation. 


Sold in sheets, strips or finished forms. FOR PERFORMANCE, SPECIFY HAYDON 


W.M.CHACE Co. [g HAYDON MANUFACTURING CO., INC. 


1608 Beard Avenue - - - Detroit Mich. Ree TT Tasty 
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250 Watt 
R. C. A. 


TRANSMITTER 


Equipped with 


HEINEMANN 


**He-Cirk-it” 


FULLY ELECTRO-MAGNETIC 
CIRCUIT BREAKERS 


These accurately calibrated, factory set and adjusted 


circuit breakers are used in many N.B.C. Studios for 


the protection of vacuum tubes. They increase tube 
life and eliminate costly interruptions of service. 
The device opens instantly on short circuits but a 


time delay feature permits harmless overloads of 
short duration. It is made in ratings from 50 milli- 


amperes to 50 amperes. 


However, Heinemann Circuit Breakers go further 
afield in the protection of motor circuits on all types 
of equipment — battery chargers, wood-working 


machines, generators to name a few. 


Send for Catalog No. 40 Showing Complete Line. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 
Est. 1888 
99 PLUM STREET 





TRENTON, N. J. 


properly to be referred to as “‘a terminal box with motor 
attached.”” Where hinged type boxes are used, addi- 
tional space is required for the swing of the cover. Many 
machinery manufacturers are forced to make special 
boxes to replace the boxes which come on the motors; 
or, at least, they do so. 

A complete solution of this problem would involve 
the possibility of having the outlet box interchangeable 
on either side of the motor. A better solution would be 
an outlet or terminal box on the end of the motor op- 
posite from the drive end, similar to the method used on 
some fractional horsepower motors. 

Economies of motor design requires a balancing of 
costs and service requirements, but nevertheless, the qual- 
ity of insulation used in industrial motor windings should 
be, literally, the best obtainable. Results of many sur- 
veys show that between 45 and 65 per cent of motor 
failures occur in the windings, proving almost without 
the shadow of a doubt that the weakest and most vul- 
nerable element is the insulation of the windings. The 
specification of long-life materials such as mica, asbestos, 
glass fibre, etc., has been a pronounced success in rail- 
way motors, steel mill and cement mill motors, etc., 
where the character of service is most severe. So why 
not elsewhere, for other service, too. 


THERE ARE REAL DIFFICULTIES 


N open motors, insulation must be protective against 
moisture, abrasive and conductive dust, fumes and 
heat. It must also be mechanically strong to hold 
coils in place and prevent chafing and movement in the 
coils if shrinkage occurs. Open motors in fact must have 
insulation to protect against more adverse conditions than 
the totally enclosed and enclosed fan cooled motors. In 
the latter motors, it is possible to prevent moisture, fumes 
and dust from getting at the windings, but the main 
protection must be against heat and vibration. Naturally, 
such motors will be subjected to much higher internal 
temperatures. The type of insulation which will with- 
stand higher temperatures, up in the vicinity of the tem- 
perature of boiling water, will prove to be, I feel, the 
next logical development. Insulation of this type is now 
available at a cost which is within the practicable. The 
main thing which is holding back much faster acceptance 
of such insulation, is the difficulty in getting binding and 
impregnating varnishes which will withstand the same high 
temperature as the insulation itself. 

Motor development men seem to agree that the evolu- 
tion of squirrel cage motors of new and advanced types 
is in the offing. The next few years will witness many 
new features of this already versatile motor. If the 
mechanical features advance at the same pace, there will 
indeed be astonishing improvements in store for machin- 
ery builders. 

Yes, if I were a builder of motors, I would 
try to maintain an alert, eager, attitude of 
mind toward “change” and at the same time 
accept without undue reservations the “stand- 
ards” agreed upon by responsible motor- 
specifying groups. I would do so knowing that ulti- 
mately the customer will succeed in getting some reason- 
able approximation of what he wants and that flexibility 
of mind and action is likely to be the essence of inde- 
pendent or competitive survival in the days to come. 
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The Rescue ! 


PORCELAIN 
Substituted 
for Zinc 
Solves a 


Problem 
s 
















This article, a vent for an electric stove, was formerly 
made of zinc, now almost unobtainable for consumer 
goods. The manufacturer turned to STAR for help. 
This porcelain piece is the result. It is inexpensive, 
strong, accurately made, and can be glazed any color. 
There are many kinds of porcelain, with varying 
characteristics. One of these may meet YOUR need 


Perhaps We Can Help YOU, Too! 


SEND FOR BULLETIN ON CHARACTERISTICS 
OF PORCELAIN 


Ghe 


















OMPANY 
TRENTON, N. J. 


PORCE 
41 Muirhead Ave. 












FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Sefety Terminals, Insulated Rectifier end Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Diels, Cast Aluminum Chassis, etc. 
Cetalogue Upon Request 















aU e ae stR aA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN. MASS. 


FAMOUS 
Yee C for years... 


for their uniform accuracy and 
great strength . . . for the unique 
self-locking feature on the 
“Unbrako" Hollow Set Screw 
with the Knurled Points ... for 
the Socket Head Cap Screw 
with the Knurled Head that 
gears right to the fingers and 
saves assembling time. 















BRAKO 


SCREW PRODUCTS 


“Unbrako" Products are avail- 
able in a complete range of sizes 
from number 4 up. For free 
samples and literature, write — 


STANDARD PRESSED STEEL CO. senxintown, penne 
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Neat duplex case for limited 
Long scale with compact- space requirements. - 
ness in this 4/2"' Bakelite 


case instrument. 


The panel instruments 
shown here are just a 
few of the complete 
Simpson line, which cov- 
ers all popular styles 
and sizes, in all stand- 
ard ranges. 


BS * Se 
< Geek “ t 


SIMPSON ELECTRIC COMPANY 
$200 Kinzie Street, Chicago, Illinois 
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HOW TO GET BETTER INSULATED 
COILS AT LESS COST 








BY USING 








ROUND 





SQUARE 
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SEND 
for This 
Folder 


Simply send us a sketch of your 
requirements. We will gladly sub- 
mit a sample of our new, modern 
coil form made of dielectric paper 
and materials which eliminate the 
possibilities of shorts or grounds, 
and is designed to meet your 
specific problem. 


You will marvel at its strength, 
appreciate its lightness — but its 
low cost will start you figuring! 


Many manufacturers use Precision 
Bobbins to save time and to cut 
costs, as well as to improve their 
products. 


With These Other Advantages! 


1. Because of the design and construc- 
tion, Precision Bobbins fit into smaller 
spaces — permitting streamlining. 


2. They simplify co‘l winding, and can 
be wound individually or in multiples. 


Eliminate heat factor by permitting 
winding of larger size wire 


4. Designed to your particular specifica- 
tions; adaptable to practically every 
type coil 


Secure a sample for comparison. Write 
today 


PRECISION PAPER TUBE COMPANY 
PALS Ue ORL EMCO AE Nel 


ALLOYS FOR SPRINGS 


Continued from p. 57) 
must be absolutely non-magnetic and have high corrosion 
resistance. The first of these has some slight magnetism 
due to cold-working but this may be dissipated by a low 
thermal treatment. 


PHYSICAL PROPERTIES OF ROUND WIRE 


Ni-Cu Ni-Cu-Al 
60 per cenit 60 per cent 
of tensile of tensile 
50 per cent 50 per cent 
of tensile of tensile 


Physical Properties 
Elastic Limit in Tension 


Elastic Limit in Torsion 


Modulus of Elasticity in 
Tension “E” 
Modulus of Elasticity in 
Torsion “G” 
*Hardness. Rockwetl °C” 
Weight, Ibs. per cu. in. 
Electrical resistivity, 
ohms. mil. ft. 256 


Elongation in 2 in. 2 to 10 percent 15 to 20 per cent 


26,000,000 26,000.000 
9,500,000 
25 to 30 
0.319 Ib. 


9,500,000 
30 to 36 
0.306 Ib. 


*Cold-rolled strip to full hard temper has a minimum hardness of Rock 
well C-22 





The price of these alloys (round wire) in lots of 25 
to 50 lb. in 1940 averaged between 50¢ and 60¢ per 
lb. The smaller sizes under *. in. diameter costing 
only slightly more than the larger sizes. 

PHOSPHOR-BRONZE ALLOY 

(Description.) Phosphor-bronze is a non-ferrous 
alloy containing a high percentage of copper (92 to 96 
per cent) to which has been added about 4 to 8 per cent 
tin and a small quantity of phosphorus. This phosphorus 
completely rids the metal of oxides because oxygen has 
a greater afhinity to phosphorus, than for tin or copper 
and the oxides formed are removed during the melt. 
A slight amount of phosphorus may remain in the melt 
without harm to the metal, if it does remain it is a cer- 
tainty that complete deoxidation has been accomplished. 
The color of this alloy is a bright, intermediate shade 
between copper and brass. 

(Manufacture.) This alloy is generally made 
only of virgin metals. The only scrap ever permitted is 
clean, new scrap resulting from manufacturing operations 
upon material having the same composition as the melt. 
This material receives its tensile strength and hardness 
by cold-drawing or cold-rolling from annealed rods and 
is reduced about 60 per cent to spring temper. 

(Application.) Phosphor-bronze is a non-mag- 
netic, non-ferrous alloy suitable for springs subjected to 
corrosive surroundings. It is not recommended for use 
in temperatures exceeding 150 deg. F. This material 
has corrosion resistant properties very similar to pure cop- 
per and is recommended for use in alcohol, atmosphere, 
acetic acid, beer, brine solutions, cold dilute hydrochloric 
and sulphuric. acids, gasoline and hydro-carbons, mine 
and sea water, organic salts and acids, and phenol. It 
is not recommended for use in contact with the following 
reagents: ammonia, cyanide, ferric or mercuric salts, 
oxidizing acids, sulphur or chlorine gas (but may be 
used in water treated with chlorine). This material is 
recommended in sizes from 0.006 in. diam. up to 14 in.; 
larger sizes may be obtained but their tensile strengths 
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Garings FOR INDUSTRY 





IF You BUY COIL SPRINGS 


wire shapes, Snap-Clips, or any item made 
from either flat or round wire; pointed, 
threaded or welded; in any metal or finish; 
send us your inquiries. 


CUYAHOGA SPRING CO. 


10270 BEREA ROAD 


i VIVA) all 
CLEVELAND, OHIO 





Worm Drive Back Geared 
FLEA POWER MOTORS 


Motorize your es or make them Automatic with 
Speedway Motor 
Dependable H10V Miniature Motors . . . types that 
exactly meet the requirements of a hundred different 
jobs . A. C., D. C., of Universal, cased or 
skeleton types, with or without back gears . . any 
speed or torque. Hundreds of thousands in use. 
Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 
are surprisingly inexpensive. 
a Service . . . state your problems, we'll give 

our answer with prices, quotations and possible 
delivery dates. 
Any quantity... 1 or 1 see. - on short notice— 
sold singly, in dozens or thou 

Write for Motor. "Sheets 


74 40))7. 0 ae Cee ee) 
1828 So. 52nd Ave., Cicero 















PROVED IN SERVICE... 


Ne used on all American mili- 
tary and transport airplanes, 
Elastic Stop Nuts are being ap- 
plied also to all classes of elec- 
trical and mechanical equipment . . . for safe 
vibration-proof fastenings. 





» Write for folder explaining the Elastic Stop principle 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD e UNION, NEW JERSEY 


Teele tile 


NUTS 
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Design Engineers and 
Purchasing Agents: Complete your files with this new 


free manual—" Relays by Guardian” —showing the largest line 
serving American industry. Strictly informative ... it points 
the way to apply the maximum degree of Electrical Control in 
@ minimum amount of space ... thereby eliminating priority 
materials, machine time, man-hours. 

More than a catalog... this valuable book contains, in addi- 
tion to complete technical data... scores of true-to-product 
illustrations ... suggested applications ... complete instruc- 
tions on how to order. 


44 PAGES .. . Devoted entirely to 
IREILAYS by GUARDIAN 


Page after page...Controls by 
Guardian range from small single 
units up to intricate combinations 
of Solenoids—Switches—Relays. 
Each illustration clearly depicts the 
compact design and easy mounting 
of controls by Guardian. Each car- 
ries complete data on contacts— 
coils—construction—mounting— 
specific applications. 


*7,146 Standard Pre-designed 
Guardian Control Parts! 

Yes ... more than *7,146 standard 
parts are available to make up any 
combination of controls shown in 
the Guardian Book. These represent 
thousands of design and tooling REMOTE CONTROLS 
hours already spent... give youa 
big head-start suai else- SOLENOIDS 
where. DELAYED ACTION 
RESULT— We start to design and 
build a production sample the same 
day your blueprint or sketch arrives. 
Then, ANY QUANTITY for fast de- 
livery of the very control you need! 
WRITE TO GUARDIAN—Get your new 
Guardian Book postpaid by return 
mail. No cost. Your copy is waiting. 
Send for it today. 


Send Blueprint for Cost-Free 
Recommendations. Write 


INTERLOCKING CONTROLS 
RADIO CONTROLS 
LIQUID LEVEL 
AIRPLANE CONTROLS 
COMMUNICATIONS 
TIMING CONTROLS 
STEPPING RELAYS 


U.S. GOVERNMENT 
SPECIFIED CONTROLS 


CONTACT SWITCHES 
COUNTING UNITS 





Series BK —16 Relay. Built to 
minimum tolerances and the 
most exacting requirements in 
production quantities for the 
U. S. Signal Corps. 


*Inventory Count Jan. 1, 1941 


GUARDIAN ELECTRIC 


| 4627 West Walnut Street 


Chicago, Illinois 





LARGEST LINE OF RELAYS SERVING AMERICAN INDUSTRY 

















cA Nation-Wide, Personalized 


MOLDING SERVICE 


PHENOLICS>UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


UI 
JAIC O\ 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 
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PART OF YOUR 
MACHINE, BY 
PROVIDING SIM- 


CONSTRUCTION. 






HEN MADE A 


EF RUGGED 


ASK A USER OF 
WELCO TORQUE MOTORS 


DEPT. 304 
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CINCINNATI, OHIO 


diminish rapidly above ‘4 Square and rect- 
angular wire and cold-rolled strip are also obtainable. 

(Chemical Composition.) Delicate adjustment 
of alloying elements and grain size is essential for the 
manufacture of good phosphor-bronze spring material. 
Manufacturers, although meeting all general specifica- 
tions listed, have their own alloying compositions to which 
they adhere very strictly. 

The chemical compositions listed are so chosely alike 
that any one may be specified as standard, but Federal 
QQ-W-401 is recommended. Note the minute quantity 
of phosphorus in phosphor-bronze. 

ASTM B103-39T covers four grades of phosphor- 
bronze strip and sheets and does not include wire but its 
chemical composition is applicable to wire also: it should 
not be used for specifying round wire and is included 
here to show the closeness to other specifications. 

Although both wire and strip may be obtained in any 
of the five chemical compositions listed, the best results 
have been obtained by using the first three for wire and 
the last two for strip as indicated in the foregoing table. 

(Tensile Strength.) |For phosphor-bronze spring 
wire, drawn to “‘spring’” hardness, which is 8 numbers 
hard, tensile strengths and elongations are shown below: 


Diameter Tensile trength Elongation in 2 in. 
oa Min. lb. per sq. in. °. Agta bee 
; 000 omitted "I 


% in. diam. 






Up to .025 150 
0.026 to 0.0625 135 2 
0.063 to 0.125 130 2.0 
0.126 to 0.250 125 aa 
0.251 to 0.375 120 5.0 
0.376 to 0.500 105 9.0 
0.501 to 0.750 85 10.0 


*The SAE tensile strengths are from 10 to 15 per cent lower but most 
| wire will meet the values listed above. 


The tensile strength of flat wire and strip rolled to 
“spring” hardness (8 numbers hard) varies from 105,- 
000 to 118,500 Ib. per sq. in. and its elongation in 2 
in. equals 1.5 to 2.0 per cent. For severe forming 
operations requiring sharp kinks or bends, it is prefer- 
able to use strip rolled to 6 numbers hard, with its ten- 
sile strength reduced to 97,000 to 111,500 lb. per sq. 
in. and its elongation increased to 3 per cent. 


PHOSPHOR-BRONZE “SPRING” HARD, 
(8 NUMBERS HARD) 


Round Wire ; | 





Physical Properties 

Modulus of Elasticity in 
Tension “E”’ 

Modulus of Elasticity in 
Torsion “G”’ 

Elastic limit in Tension 


Flat Strip 


14,500,000 14,000,000 
6,000,000 | 
75-80 per cent 
of Tensile 
15-50 per cent 
of Tensile 


6,000,000 
75-80 per cent 
of Tensile 
15-50 per cent 
of Tensile 


Elastic limit in Torsion 


Hardness, Rockwell B Scale: 90 to 98 94 to 102 
Weight, lbs. per cu. in. 0.320 0.318 


Electrical Conductivity 20 | 18 per cent of | 13 per cent of 
deg. C. Cu. Cu. 


These tolerances are an average of those that may be 
expected in good commercial practice. A more com- 


plete listing is shown in SAE and ASTM handbooks. 
ON DIAMETERS OF WIRE 


Tolerances + 
0.00025 
0.0005 
0.001 

| per cent of Dia. 


Diameter in. 
Up to 0.024 
0.025 to 0.050 
0.051 to 0.100 
Over 0.100 
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A REVELATION IN Three Models 
HOPPER FEEDING e 


Adaptable to Presses, Thread 
Rolling Machines, Centerless 
Grinders and Special Machines. 


Driving Time 
1 Sec. per Screw. 


Drive Screws 
from #2 to ><" dia. 





Send Samples 
for Production 
Estimates. 


3° 
Write for 
Additional 

| Information on 

Magazine Power 
Screwdrivers 
and Motorized 
Hopper Units. 


Feeds Rivets, Screws, 
Screw Blanks, Nuts, 
Plain Washers, and 
Special Parts. 
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YOUR GOODWILL! | 


Your product gathers and holds good will only so 
long as it works smoothly in your customer's hands. 
Important — often beyond belief — are the springs 
and screw machine parts it contains. 


ase sci ans ww =1 9 ha 


The perfect understanding of this great fact in 
every department of the Peck plant is strikingly 
evident in the high uniformity of quality for which 
Peck products are known throughout industry. 


SEND FOR THE PECK CATALOG 


—a manual of springs and screw machine parts. 
Please write on your letter head. 


, | PECK SPRINGS 
) AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
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POWER SCREWDRIVERS CUT ASSEMBLY COSTS 


MOTORIZED HOPPER UNITS 





DETROIT POWER SCREWDRIVER CO. 


5369 ROHNS AVENUE 


DETROIT, MICH. 






























Let Callite be your depend- 
able source of supply for 
every wire need. If your re- 
quirements are specialized, 
the technicians of Callite’s 
Research and Development 
Department are at your ser- 
vice. Let them work with 
you in developing a wire 
which fulfills your every re- 
quirement 


Callite wires are available 
STRAIGHT, CRIMPED, IN COILS, 
STRAIGHT LENGTHS OR ON SPOOLS. 
STANDARD AND SPECIAL BRASSES 
AND BRONZES ¢ MONEL STAINLESS 
STEEL © SILVER © NICKEL @ 
NICKEL ALLOYS © TUNGSTEN « 
MOLYBDENUM ¢« OXIDE COATED 
@ THORIATED TUNGSTEN « AND 
OTHER METALS AND ALLOYS. 








CALLITE TUNGSTEN 


CORPORATION 
39th STREET « UNION CITY, NEW JERSEY 
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Here it is! A new 34-page manual 
on Insulating Varnishes, printed in color 
and illustrated with 38 pictures and 
charts. It describes 31 different insulat- 


ing varnishes, paints and enamels; ex- 


plains characteristics, uses, applications 
and types; contains useful tables and 
information; and is fully cross-indexed 


for quick reference. 


Pioneering in the development and 
manufacture of insulating varnishes since 
1905, and continuous research in in- 
sulation applications, makes Irvington 
the logical source for information on 


insulating varnish practice. 


Send for your copy at once—no 
obligation except to write Dep't. 56, 


or fill in and return the coupon below. 










VARNISH & INSULATOR CO. 


ee 





PLANTS AT IRVINGTON, W. J. end HAMATON, ONT. CAN. 
Representatives in 20 Principal Cities 





Irvington Varnish & Insulator Co., Department 56, Irvington, N. J. 


Send me the new Insulation Varnish Manual. E15 


Position 
Company Name 


Address 


| 
| Name 
| 
| 


City 
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ON WIDTH OF STRIP 


Tolerances + 


Width Up to 0.032 Thick |Over 0.032 Thick 
[ p to 2 0.005 0.010 
Over 2 to 8 0.008 0.013 


ON THICKNESS OF STRIP UP TO 8” WIDE 


Thickness |'‘Tol.+ Thickness  Tol.+/| Thickness | Tol. 


in. + 
l p to 0.0625) 0.0005) 0.026-0.034 0.002 | 0.111-0.162'0.004 
).063-0.010 | 0.0008) 0.035-0.014 0.0025) 0.163-0.228'0.00145 
0.0L1-0.015 | 0.00L | 0.045-0.072) 0.003 | 0.229-0.312!0.005 


0.016-0.025 | 0.0015) 0.073-0.110) 0.0035) 0.313-0.500) 0.0055 


The price of phosphor-bronze round spring wire in 
lots of 25 to 50 |b. in 1940 averaged between 60¢ to 
$1.00 per lb. for sizes under 0.020 in. ; sizes over 0.020 
up to 14 in. averaged trom 40 to 50¢ per lb. Larger 
quantities were obtainable at a reduced price. 

Berrylium copper, as a spring material alloy, will be 
similarly covered in an early issue. 


ATTENTION-FREE BEARINGS 





(Continued from p. 43) 


on one or both sides, or where it is vital that the grease 
be completely retained within the bearing. In many cases, 
their use makes possible the elimination of supplementary 
sealing pieces, thus simplifying the housing design and 
cutting down extra machining operations. 


ae form of integrally mounted labyrinth-type seal, 
which may be either steel or a combination of steel 
and felt, is usually employed in their construction. In 
one design, two steel plate shields, which are fastened to 


KL A'T metal seals on 
bearing (A) hold 
flexible felt rings in 
contact with recesses 
on inner race to pro- 
vide effective sealing. 
Felt seals and plates 
on unit (B) form a 
labyrinth against the 
recessed inner ring and 
are quickly removable 
when inspection, clean- 
ing or regreasing is 
desired. 


A 


SKF Industries 





B Norma- Hoffmann 
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MIDGET RELAYS FOR 


AC. or D.C. OPERATION 





R-B-M MANUFACTURING Co. 
Fa OR 3 


R-B-M Midget Relays are 
designed and produced to 
dependably operate con- 
tinuously and efficiently 
under a wide range of 
specifications. Their over- 
size self-cleaning contacts 
will withstand severe vi- 
bration and handle loads 
up to their full rated ca- 
pacity without overheat- 
ing. R-B-M relays (Type 
40, illustrated) are find- 
ing ready acceptance in 
aviation or radio transmit- 
ter controls, sensitive 
electronic devices and an 
infinite number of remote 
control applications vital 
to our National Defense. 
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ESSEX WIRE CORPORATION 
LOGANSPORT, INDIANA 


DIES 
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. . + For high-speed economical 


production, you need perfect 


dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET 
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ROCHESTER, NEW YORK 





Especially designed to re- 
duce failures in electrical 
appliances and _ acces- 
sories by absorbing cord 


pull and torque. Heyman 
patented strain reliefs 
eliminate strain on _ter- 


minals, prevent cord from 
unraveling and make 
braiding or reinforcing of 
cords unnecessary. Easy 
to apply with special in- 
expensive pliers or foot 
press tool. Has the Un- 
derwriters approval. Test 
samples and quotations for 
specific applications sent 
on request. Write today. 


HEYMAN MANUFACTURING COMPANY 
900 Michigan Avenue 
Kenilworth, N. J. 


STREAMLINED 
INTEGRAL MOTORS 


Type P—2 or 3 Phase, 60 cycle. 

Voltages—110, 220, 440 and 550. 

Squirrel Cage Rotor, dynamically balanced. 

Normal torque; Constant speed; Ball bearings; Fully enclosed; 
Plain barrel frame or rigid base for Floor, Sidewall or Ceiling 
mounting. 


Sizes—14—*4 and 1 HP at 850 RPM 
34—1 and 114 HP at 1150 RPM 
1—114 and 2 HP at 1750 RPM 
1—114 and 2 HP at 3500 RPM 


Same sizes 50 cycle at 5/6 of above speeds. Odd voltages and 
cycles available. Shaft length and lead outlet to suit. A quiet 
running motor with minimum vibration. 


—— OHIO MOTORS INCLUDE ——— 


Split-Phase Induction to 1/3 HP Shell Types to 5 HP 
Direct Current to 3/4 HP Torque to 100 oz. ft. 
Permanent Split Capacitor to Shaded Pole to 1/30 HP 

3/4 HP Synchronous to 1/6 HP 
A.C. to D.C. Motor Generators 
and High to Low Voitages D.C. 
Dynamotors up to 300 watts 





















Capacitor Start to 1 HP 
Capacitor Start and Run to 1 HP 
Polyphase to 2 HP 



























What is your problem? 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Ave. Cleveland, Ohio 








JELLIFF FINEPRECISION WiRES 


Available in sizes down to .0009’ diameter. 
KANTHAL—For high resistivity and high 
temperature alloys. 

COPPER NICKEL—For precision instruments 
—extremely low temperature coefficient. 
NICKEL CHROMIUM—High resistance, non- 
corrosive alloys. 
Consult our Engineers. 


“Wire Preducts Since 1880 

















Ta ror ace CORP. 


10 PEQUOT AVENUE - SOUTHPORT, CONN. 





PRESSURE 
FASTENED 


Springs assembled 
while clamped un- 
der high pressure. 


Get complete details. Address American 
Automatic Electric Sales Company, 
1033 W. Van Buren Street, Chicago, Ill. 


| AUTOMATIC > ELECTRIC 


RELAY MAKERS SINCE 1898 
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Chrysler Corp., Ampler Div. 


\ TORKING equally well at low velocities or at 

speeds as high as 30,000 rpm., these porous 

bronze bearings provide an instantaneous and con- 

tinuous oil film upon starting. Are available in 
diameters up to 36 in. 


the bearing outer ring, act as the innermost members of 
the seal. These are widely separated in order to form a 
trap for the retention of any grease leaking out or dirt 
passing in. Another steel plate, pressed on the inner 
bearing ring, acts as a slinger when the inner ring is 
rotating. Definite clearances are maintained between 
these various seal members, but they are close enough to 
make passage of any material through the seal in either 
direction extremely difficult. This bearing may be fur- 
nished in single seal or double seal designs, or in a seal 
and shield combination which utilizes a standard plate 
shield on the opposing side. 

Annular, grooved steel inner shields, which are fas- 
tened, one to each side, on the outer race ring, are em- 
ployed in another form of sealed-type bearing. These 
provide a tight grease chamber to lubricate the ball paths 
and the ball assembly. External, annular steel flingers 
are fastened to the inner race and are lined with a water- 
proof felt which is impounded upon their inner surfaces. 
The felts rotate with the inner race ring, being fitted into 
the grooves of the inner seals without pressure in order 
to prevent glazing or wear. In the assembled position, 
the inner edges of the flingers project under the lower 
edges of the inner seals for a short distance and, when 
rotating, develop a vortex which breaks up the grease 
flow, retaining a sufficient amount of grease in the cham- 
ber to lubricate the bearing properly over long operating 
or stand-by periods. 

A. sealed-type bearing, used extensively in electric 
motors, is available in a double-width design which pro- 


PPROXIMATE load in pounds per square 
+% inch of projected bearing area, permissible 
with given speed and shaft diameter, for one type 

of porous bronze bearing. 





PROJECTED BEARING AREA 


LOAD- POUNDS PER SQ. INCH 


1000 2000 3000 4000 a 6000 7000 8000 9000 1Q000 


Moraine Products Div., General Motors 


ELECTRICAL MANUFACTURING 
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| y HAS ANTI-SPLASH BAFFLE 
i Prevents ‘‘splashing’’ of the 


PIONEER GEN-E-MOTOR RPORATION 


EXPORT ADDRESS: 25 WARREN ST., N. Y., N.Y 
CABLE: SIMONTRICE, NEW YORK 





Our facilities permit production of practically 
Col LS all types of coil windings . . . paper interlayer 
sections, bobbin wound, etc. built to your 


requirements. 


Audio, power, fila- 
TRANSFORM ERS mentand low voltage 
transformers and filter 
chokes for all industrial applications in strict accordance with 


your electrical and mechanical specifications. 


REACTORS ticutia tr" 
A complete line of fluorescent ballasts and reactors approved 


by Underwriters Laboratories. Line includes reactors for single 
and dual 15, 20, 30, 40, and 100 watt lamps either low or high 


power factor. We Invite Your Inquiry 


JAMES W. DOYLE, INC. 


311 N. Desplaines St. CHICAGO, ILL. 








Zin Midget MERCURY SWITCH 





mercury, stops flickering 
lights due to engine vi- 
bration and rough roads. 
Operation in any position. 
Low Cost. Clean make- 
and-break always. For low 
voltage circuits to 25 volts “7 Z d 
A.C. or nD <. Used for Note Anti-spiasn Oarne 
auto hoods, trunks, pin games, thermostat circuits, etc. Can you 
use this Midget Mercury Switch? Our engineering staff is at 
your disposal. Write for sample. 


ACTUAL SIZE: 
7/16” x3 8” dia. 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE. 
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CHICAGO, ILL. 







All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 
ELECTRICAL 


ELECTRICAL 


TR 


NEWPORT PRODUCTS—Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure lron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling lron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 






NEWPORT 
MENTUCKY 


ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars © Plates © Universal Mill Plates 
Sheet Bars °® Billets ® Blooms ©® Slabs 
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SPRING 
FEVER: 


OES your plant build things that need 

springs—like bells or shells, locks or 

clocks, motor cars or motor controls? Does your 

organization suffer fever (or chills) because of 
springs—or your spring source? 

Does that happen? Well it needn’t, for Accu- 
rate can be your assurance against it. We make 
springs for bombs, that work just once, and 
springs that give satisfaction for millions of oper- 
ations in every-day slam bang service. In every 
industry you will find Accurate springs, because 
they are good springs, and Accurate is a good 
source. 

What do you use springs for? Why not put 
your spring problems up to Accurate? You'll 
like the quality and service here — and the spirit 
of cooperation. 


SPRING HANDBOOK 
Full of valuable data. Write 
for your free copy today! 





Springs 


ACCURATE SPRING MANUFACTURING CO. 
3817 West Lake Street ° Chicago, Ill. 


SPRINGS e« WIREFORMS «+ STAMPINGS 
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Prize winning manuscripts in the Seventh Annual 
ELECTRICAL MANUFACTURING © Product 


Design Contest will earn cash awards and | 


industry recognition for outstanding products. 


CONTEST CLOSES AUGUST 12th 








vides for extra large grease capacity. [he wide inner 
and outer rings prevent cocking and peening of the shaft 
and bearing housing so that additional locking means are 
unnecessary. This unit utilizes close-fitting, flanged metal 
seals, the lower edges of which project across two or more 
grease grooves on the recessed inner ring. ‘The seals are 
anchored in the outer race by means of snap rings and 
can be removed as required for inspection or regreasing 
of the bearing. Another unit employs flat metal seals, 
from the lower edges of which extend flexible felt rings. 
These are in contact with curved, polished recesses at each 
end of the inner race and provide effective sealing for the 
bearing. 

Sealed-type ball bearings are generally lubricated with 
a good-quality neutral mineral grease. Such greases are 
broadly divided into two classes; those having a lime soap 
base and those having a soda soap base. At tempera- 
tures ranging between 32 and 115 deg. F., a lime soap 
grease is usually satisfactory, while for higher tempera- 
tures a soda soap grease is necessary. A suitable grease of 
this type can be used in temperatures from minus 5 to plus 
160 deg. F., and for short periods up to 210 deg. F. 
Under ordinary temperatures, soda soap grease is, in 
most cases, comparatively stiff, and therefore offers an 
advantage in sealing a bearing housing, particularly when 
the labyrinth form of construction is used. 

Among the organizations active in the manufacture of self- 
lubricating and oilless bearings and including those contributing 
information to this article are: Bound Brook Oil-less Bearing; 
Brandywine Fibre Products; Bunting Brass & Bronze; Chrysler 
Corp., Amplex Div.; Continental-Diamond Fibre; Fafnir Bearing; 
Formica Insulation; Gatke; Johnson Bronze; Keystone Carbon; 
Lignum-Vitae Products; Manhattan Rubber Mfg. Div., Raybestos- 
Manhattan; Moraine Products Div., General Motors; Morganite 
Brush; National Vulcanized Fibre; Neveroil Bearing; Norma- 
Hoffman Bearings; Randall Graphite Products; Richardson; SKF 


Industries; Split Ball Bearing; Stephens-Adamson; U. S. Graph- 
ite; and Wilmington Fibre Specialty. 


— special por- 
ous 


bronze bear- 
ings are available in 
shapes moulded to 
close dimensional tol- 
erances. These units 
have a tensile strength 
of over 35,000 lb. per 
sq. in. and a low fric- 

tion coefficient. 





Keystone Carbon 
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* Consider Brandywine Fibre for your next job. 

It's unaffected by acids, oils or solvents, non- 
crystallizing even under severe vibration and it 
possesses all the dielectric advantages required in 
present day engineering and production. Even if 
you do your own fabricating, Brandywine is avail- 
able in standard lengths or by the foot ... it’s 
amazingly economical. And if you're looking for 
a dependable substitute investigate the possibilities 
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of this versatile Hard Vulcanized Fibre Tubing. 
Ask for illustrated Data Book L-12; no obligation. 


BRANDYWINE FIBRE PRODUCTS CO. 


1402 WALNUT STREET, WILMINGTON, DELAWARE 


























HAVE YOU A 


BATTERY PROBLEM? 


@ Wheat Non-spillable recharge- 
able batteries 

' Unequalled electrical output within 
weight and size specifications. 
Vest pocket sizes and upwards 
Over 25 yearsspecialists in miniature 
and small batteries 

Illustration shows Wheat Battery 
designed and manufactured for 
Hearing Aid Instruments. Simple 
individual or multiple chargers 
supplied. 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 


IF YOU WANT INSULATION PLUS 


- +» Specify LAVITE! 
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S Machining to close tolerances? 
Extremely low moisture absorp- 
tion? High dielectric constant? Or 
perhaps you want great compressive 
strength, or low specific gravity? Any 
or all of these advantage-factors are 
available to you in LAVITE—the low- 
cost insulation material that means 
permanency and uniformity even under 
severe service requirements. 





PRE-FINISHED METAL 


CAN HELP YOU LAND 
GOVERNMENT ORDERS 


* LOWER COSTS Pre-finished metal elimi- 


nates the cost of plating. 





polishing or lacquering your product after fabri- 
cation. YOU CAN BID LOWER 


ae eis =D. M. STEWARD 


COILS AND metal reaches _ tions will be forwarded 


FLAT WIRE you completely pre-finished — ready to be 
stamped, formed, drawn or bent into your com- to you promptly on ian COMPANY 


pleted product. YOU CAN DELIVER FASTER. ‘"equest. Test the out- 


standing properties and Main Office 
id t inh t i rar 9% & Works ea 
AMERICAN NICKELOID mba th pyran en m obi ya) 
Mfrs. of NICKEL, CHROMIUM, BRASS. AND COPPER use is being demanded gpl TENN. Pe 





Electro-Bonded Finishes Since 1898—Peru, IIl. more every day. enna crn me 


AUGUST 1941 








PROVING THEIR EFFICIENCY DAILY IN 
THOUSANDS OF DOMESTIC APPLIANCES 


Y 26 HIGH HEAT Y 27 
oe 

MICA PLATES ” 
Y-26 . . . Bonded Mica Insulation widely used in Toasters, Dryers 
and other appliances having Exposed Heating Elements. 
Y-27 . . . Bonded Mica Insulation widely used in Flat Irons, Waffle 


Irons, Percolators, Strip Heaters and other appliances having 
Enclosed (Compressed) Elements. 


Either type is available in any quantity in large sheets or in single 
piece full size parts, punched, slotted and perforated to specifi- 
cations. 


Complete information and test samples on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
WALTHAM, MASSACHUSETTS 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Name 


Address 
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OPM Appoints Electrical Advisory Group 


Formation of an electrical industry advisory committee to speed 
cooperation between industry and government on defense program 
problems has been announced by Director of Purchases Donald 
M. Nelson of the OPM. Functioning under the direction of 
Donald G. Clark, chief of the equipment and supplies branch 
of the purchasing division, and Lewis A. Jones, special advisor 
on electrical supplies, this committee will consider problems regard- 
ing the conservation and substitution of materials, simplified prac- 
tice, revision of specifications, raw materials supply, allocation of 
production capacity, inventory control, and others. As previously 
indicated, the function of this committee will be purely advisory. 

Members in the apparatus group are E. O. Shreve, vice pres- 
ident, General Electric; Ralph Kelly, vice president, Westing- 
house Electric & Mfg.; Leonard Kebler, president, Ward Leonard 
Electric, and C. L. Collens, president, Reliance Electric & En- 
gineering; in the wire and cable group—W. E. Sprackling, vice 
president, Anaconda Wire and Cable; D. M. Simmons, vice 
president, General Cable; Everett Morss, president, Simplex Wire 
& Cable, and C. A. Scott, executive vice president, Rome Cable; 
manufacturers of electrical supplies—George Thomas, Jr., presi- 
dent, Thomas & Betts Co.; P. J. Shelley, president, Metropolitan 
Electrical Mfg.; H. E. Blood, president, Norge division, Borg- 
Wamer; C. E. Swartzbaugh, president, Swartzbaugh Mfg.; F. W. 
Magin, president, Square D, and Matthew Porosky, vice president, 
Eagle Signal Corp. 

Distributors, electrical contractors and wholesalers are also rep- 
resented in the membership, as is the American Standards Assn., 
the latter by J. W. McNair, electrical engineer. The American 
Society for Testing Materials is represented by Paul J. Smith; 
and Nema by W. J. Donald, managing director. 

Messrs. Donald, Sprackling, Shelley, Thomas, Kebler and 
George M. Hessler constitute the steering committee of the ad- 
visory committee which serves as a central agency for receiving 
problems from whatever source they may come and selects, from 
the industry, the particular group best qualified to deal with each 
individual problem. 


Defense Production Analyzed By N. A. M. 


Analyzing defense production in the United States, the National 
Association of Manufacturers has reported on the extent of the 
present armaments program, progress on contracts let and com- 
pleted, and has summarized a telegraphic survey of 16 key defense- 
producing areas with the statement that major defense industries 
were “on schedule or ahead” of government requirements. The 
association has disclosed that $51,575,000,000 is the extent of 
U. S. commitment to date for defense; $40,869,000,000 of this 
will come from U. S. general funds, $7,000,000,000 from the 
Lease-Lend Act and $3,706,000,000 in the form of British orders. 
This money has been and will be spent as follows: 1940—$1,884,- 
000,000, 1941—$17,000,000,000, 1942—$23,000,000,000, 1943 and 
later—$9,69 1,000,000. 

Contracts let, as of May 31, have been reported as totaling 
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MONARCH 


SPECIAL 
MOLDED 
AND 
EXTRUDED 
RUBBER 
PARTS 
















DEPENDABLE AND IMMEDIATE PRODUCTION 
OF INDIVIDUALIZED RUBBER PARTS ¢ 


Your rubber parts problem will get immediate 
attention at Monarch—from design and develop- 
ment to quantity production. Expert technicians 
and ample modern plant facilities provide a 
responsible source for your special needs— 
quickly and economically. 


SEND FOR INTERESTING FOLDER 


This illustrated folder describes Monarch’s 
modern production methods and explains the 
procedure in rubber parts 
development. Mailed free 
upon your request. 


































STRIP STEEL 


VITAL FOR 
PRECISION 
REQUIREMENTS 
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Rubber Goods Manufacturers for Over 25 Years 


ILSCO LUG? 
4 » Built For 


Overloads! 
¥* Building a strong nation for defense not only — 


THE NEW DESIGN—AS PASSED BY THE UN- demands unity of its people but Si iam 
DERWRITERS’ LABORATORIES MAY 1, 1940. production of efficient mechanized equipment, We 


can be certain that American industry is answering 
WRITE FOR SAMPLES AND NEW CATALOG | the need with superior war machines—engineered ; 
TODAY. NO OBLIGATION. mechanical units that will not fail under fire—built 
1LSCO COPPER TUBE & PRODUCTS, INC. to tested and exacting specifications. 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio CMP is cooperating with many. defense industries 





by supplying precision cold rolled strip steel. Its 

dependable characteristics meet the needs for 

accuracy of gauge and uniformity of physical 
ls properties, so important in the production of 

FOR ELECTRICAL t ne e much defense equipment. CMP is vigilant in its 

MANUFACTURING | gs -— | guard against any lowering of standards—main- 

Allen Hollow Screws, made = and taining CMP quality, as always, assuring faster 

from special- analysis alloy | ga and better production for: defense manufacturers. 

steel (ALLENOY) scientifically ey : 

heat-treated and precision 

threaded, hold parts together 

with a grip that defies vibra- 

tion. Hollow Set Screws in size 

No. 4and up. Socket Head Cap si 

Screws in size No. 2 and up. nes 

Call on your local Allen Dis- me 

tributor for samples and 

accommodating service. 









THE COLD METAL 
PROCESS CO. 
YOUNGSTOWN, OHIG 
THE ALLEN MANUFACTURING COMPANY 
Hartford, Connecticut, U. $. A. 
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Problem 





Said Electrical Production Men 


@ Production men in the electrical field have 
learned that any shop problem involving solder 
can be solved quickly and finally, with the 
help of Kester engineers. Backed by experience 
of 42 years, and with complete, modern labo- 
ratories at their command, Kester experts are 
in the best possible position to study your 


requirements and arrive promptly at the right 
answers. 


Long, trouble-free operation of appliances is 
insured by installing all electrical circuits with 
Kester Rosin-Core Solder. Corrosion and fire- 
hazard are eliminated, and the circuits are 
permanent for the full life of the equipment. 


Kester Cored Solders are made only from 
pure, virgin metal. Fluxes are scientifically 
compounded to retain their strength and effec- 
tiveness. They are self-contained in the core of 
the solder in the exact kind and amount for 
perfect results. 


Let Kester engineers assist you in any of 
your production difficulties that solder may 
help to solve. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


Ge 


CORED SOLDERS 


STANDARD FOR INDUSTRY 
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“Our Solder 


Was Solved 
RightAway" 


$18,698,000,000, representing 54 per cent of all potential con- 
tracts authorized, which amount to $34,805,000,000. Of the con- 
tracts let, 33 per cent have been completed as of May 31 while 
most of the incompleted ones are scheduled for delivery upon con- 
tract due dates. 

Out of several hundred defense-producing manufacturers in 
widespread areas, 81 per cent indicated that they expected to 
deliver on time, only 27 per cent reporting that they had been 
asked to advance delivery dates because of the urgency of pre- 
paredness effort. A sharp drop in delays due to machine tool 
shortage has been noted; 63 per cent of the manufacturers having 
complained of tool shortages in January, only 29 per cent in May. 
Meanwhile material shortages continue at a high rate, an average 
of 80 per cent of the responding manufacturers stating that this 
has constituted a major obstacle in making prompt deliveries. Pro- 
duction delays due to government factors have been reported as 
follows: specification delays named by 48 per cent of the manu- 
facturers; changes in specifications after orders had been placed 
59 per cent; government inspection techniques—41 per cent. 


Product Sales Gain Over Last Year 


Refrigerators. Domestic household units sold during May 
amounted to 403,339 compared with 358,713 in May 1940, up 
12.4 per cent, and 448,835 in April, decline of 10.1 per cent 
according to Nema. Sales for the first five months this year 
totaled 1,928,835 compared with 1,431,605 in the like period last 
year, gain of 34.7 per cent. 

Electric Ranges. May sales reached 65,359 against 42,983 
in the like month of 1940, increase of 52.2 per cent, and 65,692 
in April 1941. Sales from January through May aggregated 
295,004, 51 per cent ahead of the same period last year when 
195,327 were sold, as reported by Nema. 

Vacuum Cleaners. May sales showed an increase over the 
same month of 1940 of about 14.5 per cent, with a total of 199,210 
units this year as compared with 174,151 last year, but were off 
5.2 per cent from April's 210,274 units. According to the Vacuum 
Cleaner Manufacturers Assn., total for the first five months this 
year increased 20 per cent over the like period of 1940, being 
945,396 against 788,841. 

Mechanical Stokers. Factory sales reported for May 
amounted to 14,371 as compared with 8,417 for May 1940 and 
10,139 for April 1941, respective gains of 82.1 and 41.5 per cent. 
January-May sales, according to the Department of Commerce, 
totaled 45,521 compared with 27,412 last year, up 66 per cent. 


Conservation and Substitution of Metals 


Major saving of strategic metals has been accomplished by West- 
inghouse Electric & Mfg. Co. in withdrawing from 1941 require- 
ments for electric refrigerators, ranges and other appliances those 
vital defense materials used in their production and replacing them 
with such alternates as plastics, steel and other substitutes. More 
than 1!4 million Ib. of aluminum, 150,000 Ib. nickel and 100,000 
lb. zinc have thus been released, according to Chairman A. W. 
Robertson. 

It is indicated that among consumer goods items the first to have 
felt the impact of the strategic material shortages are radios, re- 





MEETINGS AHEAD 


August 27-29. American Institute of Electrical 
Engineers. Pacific Coast convention, Yellowstone Park. 
H. H. Henline, 33 W. 39 St., New York, N. Y. 

September 17-19. Naticnal Industrial Advertisers 
Association. Annual conference, Toronto, Canada. Na- 
tional Industrial Advertisers Assn., 100 E. Ohio St., Chi- 
cago, Ill. 

September 22-25. Illuminating Engineering Society. 
Annual convention, Atlanta, Ga. F.G. Horton, 51 Madi- 
son Ave., New York, N. Y. 

October 27-31. National Electrical Manufacturers 
Association. Annual meeting, New York, N. Y. W. J. 
Donald, 155 E. 44 St., New York, N. Y. 
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COILS 





» | Acompetent and experienced 
“| organization devoted to the 
design and manufacture of 

| coil windings. 


Paper interlayer sections — 
| form wound and bobbin 


wound coils. 
iste Equipped for prompt produc- 


tion on quantity orsmall orders. 


MAGNETIC WINDINGS COMPANY Sixteenth and Butler Streets 
REPRESENTATIVES EASTON, PENNA. 


W.A.JORDAN PARAGON SALES CO. GILBERT GISLASON A.J.LOEB SALES CO. 





295 Madison Ave., (C. H. Fryburg) 82 St. Paul St., 1836 Euclid Ave., 
New York, N. Y. 402 Cherry St., Rochester, N. Y. Cleveland, Ohio 
Philadelohia, Pa. 





Leach 
RF Relay 


Glazed #196 AISIMag 
insulation. 

Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 

Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 





specified. 

All circuits are above 
ground. 

Either AC or DC input, 
as required. 


Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 
descriptive literature. 


LEACH RELAY COMPANY 
Lawrence and Lamon Aves. 5919 Avalon Blvd. 15 East 26th St. 
Chicago, Illinois Los Angeles, Calif. New York, N. ¥. 
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QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 48 years—always maintaining a quality and 
a performance unexcelled by any other motor. 
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For those extra-difficult 
time control jobs. . . as well 
as ordinary ones .. . use 
Paragon Timers and Time 
Delay Relays. The many 
Paragon models are precise 
and dependable to the high- 
est degree; are operated by 
powerful, slow-speed, self- 
starting, synchronous 
motors. They represent the 
top achievement of an en- 
gineering organization which hasspecialized 
in designing and manufacturing time con- 
trol instruments for 36 years. Submit your 
timing problems to Paragon. 


PARAGON ELECTRIC COMPANY 
37 WEST VAN BUREN STREET © CHICAGO, ILL. 


1200 Series 


BUILDERS OF CONTROL INSTRUMENTS SINCE 1905 








HANK YOU! 





for the orders you have placed for PILOT 
MOTORS and thanks too for your consideration and 
patience during the past three months. Yes, deliveries 
have been slow we'll admit. That's why we believe 
a general explanation is in order. 


During the spring and summer months, we reach 
our “peak” season in supplying fractional H.P. PILOT 
MOTORS to manufacturers of air-moving equipment 
in addition to the requirements of our other “‘all year 
"round" customers. Our production therefore has been 
taxed to the very limit. 


However . . . with this peak production load easing 
off, orders placed during August, September and the fall 
months will be given the prompt service which we 
feel all users of PILOT MOTORS are entitled to 


receive. Again, we thank you for your indulgence! 


F. A. SMITH MFG. CO., INC. 
409 DAVIS STREET, ROCHESTER, N. Y. 


BH ' &€ TUL 
-w MOTORS 
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| Give Your Orders Now For 
COPACO 


¢ f COTTRELL’S 



















j 100% RAG 
f SUT AL PAPER 
INSULATION 


for MOTORS and 
TRANSFORMERS 


® Tough, yet flexible ® Non-Chemical 
® Superior Dielectric ® Rolls or Sheets 


COPACO JOBBERS AND MANUFACTURER'S AGENTS 
Leslie D. Alberty Elec. Maint. Equipment Co. 






Cleveland, O. Philadelphia, Pa. 
Buntin Gillies & Co. Ltd. C. D. La Moree 

Hamilton, Ont. Los Angeles, Cal. 
Milton G. Volcker H. J. Graham 

New York City Wilkinsburg, Pa. 
Federal Insulation Co., S. T. Rodgers 

Chicago, Ill. ; Cleveland, O. 
Surprenant Elec. Insul. Co. J. A. Jones 

Boston, Mass. Stamford, Conn. 

COTTRELL PAPER CoO., INC. 

FALL RIVER (Dept. M) MASSACHUSETTS 


MILL: ROCK CITY FALLS. NEW YORK 
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frigerators, washing machines, electrical appliances, automobiles 
and rubber tires. Office of Production Management figures show 
the following ratio of estimated civilian demand to supplies avail- 
able above defense needs: aluminum (virgin and scrap), 15 to 1; 
copper, 5 to 2; nickel, 2 to 1; zinc, 3 to 2; alloy steels, 2 to 1; 
tin, 3 to 2; tungsten, 2 to 1; plastics, 3 to 2; rubber, 10 to 7; 
lead, | to 1; cork, 10 to I. 

Considering the granting of a small allotment of aluminum to 
the radio industry to avoid a virtual stoppage of production of re- 
ceiving sets and other radio apparatus, OPM officials have ex- 
plained, however, that they could plan to offer the industry only 
temporary relief since practically all of the virgin aluminum cur- 
rently being produced, as well as the bulk of scrap available, is 
required for defense production. Chairman James L. Fly of the 
Federal Communications Commission warned that in any event 
there would be a substantial falling off in production by October 
and that the extent of the decline will be controlled by the amount 
of aluminum available. 

Faced with curtailment in output that may exceed the 25 per 
cent drop from last year’s production already scheduled by major 
manufacturers, radio set makers are preparing to concentrate their 
sales efforts on higher priced models and present indications are 
that prices are soon likely to advance 10 per cent. Mr. Fly said 
that only about 15 per cent of the industry's total capacity is cur- 
rently devoted to supplying defense communications and this seg- 
ment, of course, obtains all the metal necessary for its government 
contracts. If an additional aluminum supply is not forthcoming, 
however, Chairman Fly stated that there is a danger that the 
remaining 85 per cent of the industry, comprising nearly all the 
smaller manufacturers, would be forced to shut down. 

Chromium is the fifteenth metal to be put under full priority 
control by the OPM to conserve its supply for defense uses and 
to increase the government's stock pile. 


Tool Shipments Mount Further 


Machine tool shipments for May have been estimated at $60,800,- 
000 as compared to $60,300,000 for April and $57,400,000 for 
March, and increased 85.3 per cent over May last year, according 
to the National Machine Tool Builders Association. 


Recommended Sizes of Copper Conductors 


Simplified practice recommendation for copper conductors for 
building purposes has been approved according to the National 
Bureau of Standards of the U. S. Department of Commerce. This 
recommendation lists 17 stock sizes of copper conductors in the 
range from No. 14 (American wire gage) to 500,000 circ. mil. 
and recommends that larger sizes be available on order only. Its 
purpose is to focus production, distribution and use on the recom- 
mended sizes and thus eliminate unnecessary inventories of slow- 
moving sizes of copper wire, mostly in the upper size range. Un- 
til the printed edition becomes available, mimeographed copies may 
be obtained from the Division of Simplified Practice, National 
Bureau of Standards, Washington, D. C. 


Energy Output Rises 


Amount of electrical energy distributed by the electric light and 
power industry for the week ended July 12 was 3,141,158,000 
kw.-hr. compared with 2,866,865,000 kw.-hr. in the preceding 
week, gain of 9.5 per cent, and 2,651,626,000 kw.-hr. in the 
corresponding week of 1940, up 18.5 per cent. In the four weeks 
ended July 12 production totaled 12,184,644,000 kw.-hr. against 
10,390,468,000 kw.-hr. in the like period last year, up 17.2 per 


cent. 


A. S. T. M. Holds Annual Meeting 


With registered attendance exceeding that of any previous conven- 
tion, the 44th annual meeting of the American Society for Test- 
ing Materials was held in Chicago during the last week of June. 
There were 17 technical sessions at which 115 papers and reports 
were presented. One of these sessions was devoted to standard 
test methods with which to determine properties of the different 
types of plastics to evaluate their suitability in a variety of new 
uses. Another was devoted to papers and reports on electrical 
insulating materials and rubber. Four new standards offered for 
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we CNS SOLS 
do each job right! 
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Write ne Engineering Cooperation 


Behind Lut Scenes Assemblies. We ET OHMITE alle 


THERMOSTATIC BI-METAL a4 


THE DOLE VALVE being nl ELS Carroll VL eC 


Or ” A 


for INSTRUMENT PANELS-RADIOS- 
and a Wide Variety of Other Products- 


ROGAN STOCK MOLDED KNOBS! 


& Why wait? If your products need PLASTIC con- 
trol knobs like these, get delivery from ROGAN 
right NOW! Plain or mottled walnut mirror finish 
stock molded knobs are ready for immediate ship- 
ment... quickly branded" in deep relief with 
special lettering or trade mark if desired. Other 
colors and finishes promptly made to order. 
ROGAN prices are agreeably low, quality the 
best. We guarantee dependable uniformity in size 
end fit to speed assembly time. No burrs or other 
irregularities. 


Choice of 3 diameters of the seme design, 114”, 
1”, or 13/16”. Stock knobs are fitted with set- 
screw oo At a stenderd 1,’ shaft. May be supplied 

with serretedjhole to fit Centralab standard serrated 
shafts. Also made to fit other size shafts at slight 
additional cost. 


ROGAN Deep Relief BRANDING 
on BLANK Stock dials-knobs-handles 


Change moatiten vile without paying for new molds! 
Buy economicel K parts... and let ROGAN 

“brand” them for you we any ‘desired lettering or 
design. Ask us to show you how to ROGANIZE 
your —- cut costs, reduce inventories, speed 
“Up pr 


Tue dependability of Ohmite units counts more 
than ever now. It’s insurance against costly delays 
from breakdowns. The extensive range of types and 
sizes assure you of the right units for your applications. 
Let Ohmite specialized experience assist you on your 
control problems. 


Write on company letterhead for your copy of 
Ohbmite Industrial Catalog and Manual No. 40 


Write for eamples, details, Prices ... NOW! a 3s OHMITE MANU FACTU RING COMPANY 


ROGAN 8 R 0 THERS ey Kiglat ELL © al INN ia E 
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Pay taihe 


Sr Features on the Job 


Non-clog outlets 


No cold spots; 
carbonization; 7 
Tr Mal Paoli) 








» 


oe POTS ae 
izes—!5 to 
385 Ibs. e 


WAX HEATERS 
* & POURERS 


2 at. to 25 gal. 

- 
Speed — + 
Economy—Greater f / 
Output— Accuracy—These & e 
are the requirements of our fastmov- 
ing industries today — and Sta- Warm 
Compound Heaters offer you all of these in & 


the heating of your compounds, regardless 
of what they are. 


All Sta-Warms utilize the features listed above, MAE 
and are sold on the basis of being “tailor-made” SB 


for and engineered right into your production set-up TTL 


so as to bring you maximum efficiency and a 
economy, along with precision control of heating — 
and faster production. a 
Ste-Warm engineers, who have satisfied many 
industries by solving their toughest compound 
heating problems, will be glad to work with you 
in the development of a cost-cutting, production- 
increasing recommendation — No obligation — 
just send us the details on your compound, its uses 
and application. Do it today! 


Korogel 


ele) Ks 


STA-WARM ELECTRIC CO. Hie 


Asphalt 


565 N. Chestnut St., Ravenna, Ohio 7 


Paraffin 
Oils 
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Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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acceptance by the committee on electrical insulating materials cov 
ered round phenolic laminated tubing for radio applications, punch- 
ing quality of laminated phenolic sheets, volatile matter content 
of vulcanized fiber and pre-conditioning plastics and electrical in- 
sulating materials. 

Officers elected for 1941-1942 are G. E. F. Lundell, chief of 
the chemistry division, National Bureau of Standards, as president; 
Dean Harvey, materials engineer of the engineering laboratories 
and standards department, Westinghouse Electric & Mfg., as vice 
president to serve with H. J. Ball who was elected in 1940. 


New Plants, Expansions 


General Electric Co. is planning the construction of two 
new plants for the manufacture of propulsion equipment for mer- 
chant ships. One will be situated in Erie, Pa. and will manufac- 
ture turbines and the other in Lynn, Mass. for the production of 
reduction gears. They will add some 475,000 sq. ft. of floor 
space for defense manufacture and will employ about 2000 persons. 
With plant expansion already completed or under construction, 
these new plants will bring the total floor space for production 
expansion to 2,675,000 sq. ft. At the York, Pa. plant where 
asbestos-insulated wire and cable is made, an extensive expansion 
program providing for greater electrical capacity, new produc- 
tion equipment and a new warehouse is nearing completion. 

Air Associates, Inc. has started the construction of an addi- 
tion to its main manufacturing plant at Bendix, N. J. which will 
comprise approximately 70,000 sq. ft., to provide added facilities 
for the manufacture of aircraft accessories. 

International Business Machines Corp. has completed a 
new factory building at Endicott, N. Y., adding more than 200,000 
sq. ft. to the company’s manufacturing floor space. 

Electric Vacuum Cleaner Co., Inc. is erecting a separate 
factory building in Cleveland to facilitate speedy handling of de- 
fense contracts totaling $1,500,000 which the company has re- 
cently been awarded by the army ordnance department. 

Michigan Tool Co.’s newest plant addition on East Mc- 
Nichols Rd., Detroit, devoted exclusively to the production of 
cone-drive gearing is now in operation. 

National Postal Meter Co., Inc. has arranged with the 
International Business Machines Corp. to take over certain prod- 
ucts of one of the IBM divisions and manufacture and market 
them. In addition, National Postal will continue the development 
of other devices related to the same field, which fall into the 
mailing machine category, and which for some time have been 
under development by IBM. 

Herman Nelson Corp. of Moline, Ill. has announced the 
purchase of the Autovent Fan and Blower Co. of Chicago which 
will be operated as the Autovent Fan and Blower division. 

Chicago Rivet & Machine Co. is now located at 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Aluminum Co. of America is nearing the completion of 
expansions and improvements at its Los Angeles and Lafayette, 
Ind. plants, part of a $200,000,000 expansion program which the 
company has undertaken in order to supply defense industries 
with aluminum ingot and fabricated products. In building area 
the California plant has increased 455 per cent since the start 
of the European war and the Indiana works, 413 per cent. 

Hynes Electric Heating Co., formerly located in Phila- 
delphia, has moved to West & Clinton Sts., Camden, N. J. 

Ansley Radio Corp. has moved its factory, offices and show- 
room to 21-10 49th Ave., Long Island City, N. Y. 

Manning, Bowman & Co. has been acquired by the Ber- 
sted Mfg. Co. of Fostoria, Ohio, as a new subsidiary corpora- 
tion which will retain the name of Manning, Bowman & Co. 
Operating separately, these established businesses will continue 
their individual manufacturing and trade policies as in the past. 
John A. Underwood succeeds Harry B. O'Brien as president 


and managing head of the newly formed subsidiary. 


Civilian Goods Output Curtailed 


Curtailment of durable consumers goods production, which now 
seems inescapable, will bring an end to the sharp uptrend in sales 
which has been recorded for such items as electrical refrigerators, 
vacuum cleaners, ranges, radios, automobiles and furniture during 


the first five months of 1941. As pointed out by the National 
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Assembly isn't the biggest job at Auburn 
but it is a vitally important operation. Many 
molded plastic parts come from the presses 
complete and ready for use and require no 
assembly—but those that we do assemble 
receive as careful and exact attention as they 
would receive on your own assembly line. 


PC meee Lm Here at Auburn, assembly is closely allied to final finishing and inspection. Trained workers, 
alert for the slightest inperfections, put your product together—assuring you of the Auburn 
AUBURN quality that is the result of sixty-five years of molding experience combined with the per- 
fection that means profit. On your next molded plastic job; it will pay you to consult an 


Auburn Engineer. 
BUTTON 1876-1941: 65 Years of Molding Experience 


hel aul AUBURN BUTTON WORKS, INC. 


AUBURN, N. Y. AUBURN, NEW YORK 
"THE EXTRAS YOUR MONEY BUYS AT AUBURN” 
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WIRE FORMS iA | 
WASHERS, COTTERS, EXPANSION PLUGS | BUILDS SPECIAL PACKS TO 


For over 35 years Hubbard has been P ¢ / | SOLVE SPECIAL PROBLEMS — 


supplying parts like these. Out- Bees 

standing quality, accuracy, and GTANCOR builds a wide and well assorted line 
Hubbard dependability continue to } of packs for conversion of A. C. to low voltage 
be maintained while bending every D. C. which cover many uses and fill countless 


effort to assist National Defense and needs. Stancor’s Special Pack Department is pro- 
the many users of Hubbard Springs, ® 


; a a : ducing many specifically designed packs for special 
Stampings and Wire Forms. G needs or requirements. If you have a pack problem 
let Stancor solve it for you. Quotations will be 

cheerfully submitted. 


Write for the Stancor Pack Catalog No. P 311. 
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1500 NORTH HALSTED STREET CHICAGO 
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| Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25% or more and is durable. 


Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 


A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


Write today for full information. 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 


@ Aerovox has quite a choice of line-noise 
filters for use with radio receivers. These 
handy plug-in accessories contribute ma- 
terially to ideal reception, by clearing up 
background noise. Various types take care 
of different kinds of interference. 


Meanwhile, Aerovox engineers are prepared 
to collaborate with you in introducing built-in 
noise elimination in your electrical assem- 
blies. Inasmuch as the radio-minded public 
more and more seeks freedom from man- 
made static, this feature is not to be over- 
looked by your designers and engineers. 


Send Your Problem... 


Tell us what your radio-noise problem is, and our 
noise-elimination specialists will gladly collaborate 
in its solution. Likewise on capacitors for motor- 
starting, power-factor correction, spark suppression 
and other electronic, electrical and radio problems. 


su 


IN CANADA: AEROVOX CANADA 








Industrial Conference Board, two basic reasons for such a pros- 
pective cut in output are that product manufacturers are now in 
competition with defense industries for vital materials needed in 
the fast rising production of planes, tanks, guns, etc., and secondly, 
some plants and equipment now devoted to durable goods output 
must be used for the manufacture of defense items. A survey 
made by the board has indicated that slightly over 25 per cent 
of manufacturers have already started to reduce their output of 
goods for civilian use, while 79 per cent of those surveyed antici- 
pate difficulties in meeting both civilian and defense demands. 


Shortened Engineering Terms 


Revised edition of the approved ASA standard, “Abbreviations 
for Scientific and Engineering Terms,” which includes abbrevia- 
tions for terms not previously covered and the shortening of certain 
previously recommended abbreviations, has been completed. Under 
the sponsorship of the American Association for the Advancement 
of Science, American Institute of Electrical Engineers, American 
Society of Civil Engineers, Society for the Promotion of Engineer- 
ing Education, and American Society of Mechanical Engineers, 
this standard has been prepared by the Sectional Committee on 
Letter Symbols and Abbreviations for Science and Engineering. 

Important changes include the elimination of spaces between 
word combinations or letters and omission of periods except in 
cases where the abbreviation spells out a common English word. 
Copies are available from the American Standards Assn., 29 W. 
39 St., New York, N. Y. 


Allis-Chalmers Sets Up Priorities Group 


To guide the activities of the company in matters pertaining to 
priorities, the Allis-Chalmers Mfg. Co. has organized a priorities 
management department with L. W. Grothaus, vice president, as 
its head, G. V. Woody as administrator and O. S. Larkby, Jr., 
as assistant. As announced by President Max W. Babb, the 
administrator will be responsible for (a) presenting matters for 
the company concerning priorities to the OPM and all other gov- 
ernment departments or regulating bodies (b) the application of 
priorities to the company’s suppliers of materials (c) the work 
being done by the company through its different departments on 
the matter of industry priorities as distinguished from a_ priority 
issued for specific contracts (d) helping to determine from inter- 
ested departments or from governmental agencies, such informa- 
tion as will permit the shop to arrive at a proper decision in the 
problem of conflict of shop schedules between two or more jobs 
bearing the same priorities. 


About People You Know 


G. R. Prout has been ap- 
pointed manager of the indus- 
trial control division of the in- 
dustrial department at General 
Electric and R. S. Glenn, 
manager of sales of this divi- 
sion. Mr. Prout entered the 
employ of G-E in the small 
motor department at Lynn in 
1923 and the following year 
was transferred to the com- 
pany'’s southwestern district 
where for 15 years he served 
as a motor and industrial con- 
trol specialist. In February 
1939 he became sales manager of the industrial control section at 
Schenectady from which position he has just been advanced. Mr. 
Glenn, with G-E since 1916, has been general assistant to the 
manager of the industrial control section from 1930 until his present 
promotion. W. C. Yates has been relieved of his present duties 
as manager of the control and renewal parts division of the in- 
dustrial department in order to devote more time to his duties as 
assistant manager of the industrial department. E. H. Alexander 
has been appointed engineer of the industrial control division. 
He was previously application engineer on electronic control. 


Charles R. Ogsbury, previously a vice president of Interna- 
tional Business Machines Corp., has been made president and a 
director of National Postal Meter Co., Inc. succeeding Ellery C. 
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CLEVELAND 
TUNGSTEN CONTACT 

































* Microscopic examination of an ordinary tungsten contact 
would show jagged, uneven scars — plus gatherings of 
minute particles of tungsten.” That is why an electrical spark, 
oxidizing these particles, causes almost cenain pitting. 


Heretofore this ane ae eae eee a soo 
polishing operation. Now, by a new method, Cleveland Tung- d - 

sten has perfected the ‘‘smooth-as-glass’’ surfaced tungsten con- 4 eS See See 
tacts . . . without extra cost to users. Wider adaptation of é reputation. 
tungsten contacts is now permitted in machines, appliances and 
equipment because of the extra efficiency and economy 


achieved through the Cleveland Tungsten process ' sil) a tee talael tsi nate 
We will be pleased to submit quotation on your specifications ’ use of inferior materials : parts 
or send samples of our nearest standards without obligation. J af 


or units (due to the speed and 
stress of National Defense) a 
product or equipment can lose its 
high standing. 


ea a, 


INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 


Despite high-peak production, 
BALDOR will continue to be a 
quality-built motor. The highest 
standard of materials and work- 
—— — manship will be maintained; the 

SPURS — SPIRALS — BEVELS — WORM GEARING inspection staff larger and more 
14 to 96 D.P.) vigilant. 








With considerable experience and ex- When we defend our reputation, 

ceptional facilities for the manufacture of : we also defend ele pee ti LURES 

high precision Small Gears, our manu- 

facturing capacity is now heavily burdened TT eee 

with National Defense work, and we 

; naturally feel pardonable pride in the im- BALDOR ELECTRIC COMPANY, ST. LOUIS 
portance and quality of our contributions Representatives in Principal Cities 
to the Program. 


a. seeabite > 


While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. 
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Ph. HUM. 3482 


AUGUST 1941 





oe 


FREE! New Kimpak Portfolio 
bist ts a 


i 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin 

Address nearest sales office: 

122 East 42nd Street, New York City; 8 South Michigan Avenue, Chicago 


Kimpak 


REC.US. PAT. OFF. & FOREIGN COUNTRIES 


CREPE WADDING 











Zenith Radio 
Corp. relies on 
KIMPAK* to 
safeguard its 
beautifully fin- 
ished cabinets. 





Showing how 
Lionel Corpo- 
ration uses 
KIMPAK to 
protect its 
latest model 
electric trains 
from shipping 
damage. 


The soft, resilient “‘shock absorber’ action of KIMPAK 
gives your product maximum protection against 
breakage and damage in transit . . . adds the sales ad- 
vantage of attractiveness . . . saves time and waste in 
your shipping room. That’s a winning combination! 

You buy KIMPAK in rolls, sheets and pads of the 
thickness and size that meet your needs exactly. 
KIMPAK is inexpensive, light-weight, flexible . . . as 
easy to use as a piece of string. Since KIMPAK ab- 
sorbs 16 times its own weight in moisture, it more 
than meets government postal regulations regarding 
shipping of liquids. 

Don't delay. Mail coupon for new KIMPAK port- 
folio and for free samples for testing. 


(*Reg. U. S. and Can. Pat. Off.) 


ee 


Mis as 





510 West Sixth Street, Los Angeles 
Please send me portfolio of KIMPAK. EM 8-41 
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Huntington, Jr., who remains as a director of the company. Mr. 
Ogsbury’s former post at IBM as vice president in charge of 
manufacturing has been filled by Charles A. Kirk, formerly an 
executive assistant. 

Charles R. Horrell has been elected vice president and 
general sales manager of the Sangamo Electric Co. He is chair- 
man of the electrical measuring instrument section of Nema and 
also a member of the American Institute of Electrical Engineers. 

L. M. Forncrook, who has been a vice president and man- 
ager of the Jeannette, Pa. plant of the Elliott Co., is now vice 
president in charge of manufacturing operations at the company’s 
three plants. V. H. Peterson, who has been general sales man- 
ager, has been elected a vice president. M. A. King, for the 
past 9 years manager of the turbine department and, previous to 
that, chief engineer of that department, has been appointed man- 
ager of engineering with responsibility for engineering, design and 
drafting of all products built in the company’s plants L. E. Nohl 
and W. A. Elliott, members of the board and executive com- 
mittee, have been elected vice presidents. J. R. McDermet con- 
tinues as chief engineer. 

Walter F. Bugenhagen, general sales manager of the Alum- 
inum Goods Mfg. Co., has been named a vice president. 

Thomas F. Peterson has been appointed director of electric 
cable engineering and research of the American Steel and Wire 
Co. with headquarters in Cleveland. He was previously director 
of the electrical cable works at the company’s Worcester plant. 

Edmund R. Walker, formerly manager of the air condition- 
ing division of the Fedders Mfg. Co., has been appointed assistant 
general manager of the company. 

Howard J. Tait has been appointed works manager at the 
Newark, Ohio factory of the Holophane Co. 

R. E. Orton, who joined Acme Steel Co. in 1937, has been 
appointed chief engineer. 

H. G. Barnes has been named vice president and general 
manager of the Gould Battery Co. in charge of the commercial 
division. 

Willard C. Brown, executive engineer of the Nela Park en- 
gineering department of General Electric, has been elected president 
of the Illuminating Engineering Society and will take office on 
October |. 

Frank R. Pierce has been named vice president in charge 
of sales, a newly created post, at the Nash-Kelvinator Corp. He 
was formerly general sales manager of the corporation’s Kelvinator 
division and is succeeded in that position by Charles T. Lawson, 
who has been sales manager of household appliances. 

C. R. D’Olive of Stewart-Warner Corp. is the new chairman 
of the household refrigeration section of Nema and R. W. Fergu- 
son of the Star Porcelain Co., formerly vice chairman of the 
ceramic insulation division, has been elected chairman. 

Paul B. Zimmerman has been named vice president and 
general sales manager of Airtemp division of Chrysler Corp. 

Donald Benson of Nema has taken over the duties of Eugene 
Vinet who has resigned as secretary of the electric refrigerator, 
range and water heater sections of Nema. 

Campbell Wood has been appointed manager of Nash-Kel- 
vinator’s new airplane propeller division, now being set up in 
Lansing, Mich., to manufacture propellers for army and navy 
bombers. Production manager of the new division will be B. E. 
Ball, formerly production manager of Kelvinator in Detroit. 

D. L. Davis has been appointed factory manager in charge 
of engineering and production in the pump division of Tuthill 
Pump Co. succeeding M. W. Huber. 

C. M. Maratta succeeds the late W. C. Makley as chief 
works engineer of the Timken Roller Bearing Co. Walter F. 
Green, who has been with the engineering department since 1935, 
becomes assistant works engineer and Putney L. Wright, plant 
engineer. 

W. E. Griffiths has been made manager of the newly created 
development engineering department of the Allegheny Ludlum 
Steel Corp. and W. F. Detwiler, Jr., assistant manager. 

John H. Collier has succeeded the late Charles B. Nolte as 
president of the Crane Co. and V. P. Rumely, works manager 
for the past 4 years, has been elected vice president in charge of 
manufacturing, the position formerly held by Mr. Collier. 

E. B. Nisbet has been made executive vice president of the 
Laminated Shim Co., Inc. E. R. Young, former factory man- 
ager, becomes vice president in charge of production and Richard 
Seipt, vice president in charge of sales. 
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B a k @2r @ ae n t ae t Because this pressure switch, manufactured by the 


Square D Company of Detroit, was designed to 


mm at ge ri a 3 Oke ol ve at operate in pits and similar damp situations and 


under unusually severe conditions, the problem of 


i i f fi eu it assuring consistent, accurate operation was more 


than ordinarily acute. These constantly unfavor- 
e < able conditions and high operating currents neces- 
problem mW this sitated rugged construction of contacting elements 
8 at reasonable cost in both large and small type 
pressure switeh switches. A built-in contact assembly made from 
special Baker silver inlay material solved the com- 

bined difficulties of this case. 


We are exceptionally well equipped to find the 
answer to questions like this with our more than 
three quarters of a century of experience as metal- 
cm, = : 3 

mel lurgists, our highly trained staff and our up-to- 


the-minute mechanical equipment. 


Make it a routine matter to consult us when you 
need contacts or have a contact problem. We 
shall always be glad to work with you. 


BAKER & CO.. INC. 


SMELTERS, REFINERS AND WORKERS OF 
PLATINUM, GOLD AND SILVER 


113 Astor St.. Newark, N. J. 
New York San Francisco Chieago 





Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





A BALLAST TUBE FOR AUTOMATIC 
REGULATION OF CURRENT AND 
VOLTAGE e 

CURRENT CAPACITY —.050 to 10 AMPS. 
INEXPENSIVE, SIMPLE, COMPACT. 


vl 


A DELAY RELAY AS LOW AS 25¢ @ 
DELAYS AVAILABLE UP TO 60 
SECONDS ¢ HERMETICALLY 
SEALED ¢@ SIMPLE, COMPACT. 





SINGLE Cup 
. Washer Lug 
SM Catalog No. 1055B 








Without wire grip 
Catalog No. 1055 









As a Connector As a Tap 


SEND FOR BULLETIN 8-D and 8-F PROMPT DELIVERIES Making 
Regulators 
Send Us Your Problems Since 1922 | 


KRUEGER & HUDEPOHL 


Third and Vine Sts. + + » CINCINNATI, OHIO Vai (Ciera 561 BROADWAY, NEW YORK, N. Y 
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For Close Tolerances 


JULIEN P. FRIEZ 
and SONS select 
WILCU 


Thermometals 


In commercial or defense work—there’s no room for 
inaccuracies today. In the De Luxe Room Thermostats, 
made by Julien P. Friez & Sons, for example, a toler- 
ance of but 4° F. is permitted. Through the use of 
Wilco Thermometal, (thermostatic bi-metal) this ac- 
curacy is assured—and rejects reduced to a minimum. 
And just as Wilco meets these exacting requirements 
for thermometals to provide absolute dependability for 
temperature control —or reaction from temperature 
change—so do Wilco Electrical Contacts assure depend- 
able service. 

Every order received by Wilco is personally super- 
vised by one of our principals. You can count on your 
orders being shipped as specified. Write for information! 


The H. A.WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 





ene 
Worth Building YourWhole Machine Around! 
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BUILT TO SERVE YOUR NEEDS 


The ruggedly constructed Janette speed reducers are used the world 


over because of their remarkable reliability. 


Since 1909, Janette has been building geared equipment with out- 
standing success. Many vitally important industrial machines that 


MUST NOT FAIL, depend upon Janette gear units. 


There are 47 foot and flange sizes, in 16 different mounting posi- 
tions; with motors from 1/50 to 10 H.P.; built to give speeds from 
08 to 1140 r.p.m., available for driving your slow speed machines. 


SEND FOR OUR 100 PAGE CATALOG 


Janetle Manufacturing @ 
6-558 West Monroe Street Chicago, I. U.S.A 








assures a reliable source of supply 


Since 1894 Colonial has been one of the principal producers 
of quality porcelain. It can make any type or shape porcelain 
parts to your exact specifications. 


Assure your company of this reliable source of supply. Quota- 
tions cheerfully given on receipt of blue prints or specifications. 


The Colonial Insulator Company 
937 Grant Street, Akron, O. © Chicago Office: 1916 Fullerton Ave. 


WE COVER AMERICA 


.. With a fast working, reliable transportation 
organization. 57,000 trained employes at 23,000 
nation-wide points, at your service, ready to give 
careful, efficient handling for whatever you send or 


receive. Low rates. Phone. 


RAILWA XPRESS 


AGENCY INC. 
NATION-WIDE RAIL-AIR SERVICE 








NUMBERALL 
NAME PLATE DETAIL PRESS, 


Model No. 42A Stamps Characters 
into etched Name Plates with uni- 
formity as to depth, spacing and 
alignment. 
Character sizes: 1/16”, 3/32”, 4" 
10 Figures, 6 Letters 

Price $5500 
We also make Numbering Machines 
Steel Type and Holders 
Write for Bulletins 


NUMBERALL 
STAMP & TOOL CO. 


Huguenot Park, 
Staten Island, N. Y. 


Model 
42-A 
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WHEN DEFENSE 
DEMANDS 




















THIS WESTCLOX “DUNBAR CLOCK” IS 


COLOR-INSURED wich PLASTICS 


~ In this new Dunbar Kitchen Clock the Westclox people have 
a real beauty born of the almost limitless range of colors 
available in Urea Plastics. 


Since colors are inherent in Plastic materials, they have a rich- 
ness and depth of tone uniquely their own. Their color stability 
offers real COLOR-INSURANCE to the products of Plastics’ 
users. 


If color-fastness is desirable for your product—consider Plastics. 
Consult the custom molder. 


We are Custom Molders of All Plastic Materials by Compres- 
sion and Injection Methods. 


Chicago Molded Products Corp. 


1024 No. Kolmar Ave. Chicago, Ill. 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32’, 8/32”, 
10/32” or 10/24” machine screws—and 





Prt ee 


"Since 1857” 





the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable, 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Raqgah co. 


TRADE MARK 


BLOOMFIELD Lt rake 


AUGUST 1941 
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— saved on the production line quickly 
mount to hours under the pressure of defense 
production. And Klein pliers are designed to help 
save these minutes. Made in sizes and styles to fit any 
plier requirement, their quality construction is your 
assurance of quicker work, better workmanship, on 
your production line. Under the pressure of today’s 
production demands, only the best is good enough, 
and in pliers, this best is Klein. 


ASK YOUR SUPPLIER 


oe) QW Ly fens 


3200 BELMONT AVENUE CHICAGO 









ACME MAGNET WIRE 


is more than just “sold”. 
It’s "engineered" into our 
customers’ products! 


E aim to sell not Aeme Magnet Wire but the 

service it’s designed to give. So, we study the 
application, then recommend the wire. We are 
asked almost daily to solve these ‘‘application 
problems.”’ We do it either by supplying a different 
wire or by modifying the present wire to meet the 
specific condition. No charge is made for this 
service, yet it can have a definite ““money value.” 


But studying a problem would 
be only “‘lip service”’ if the Acme 
line did not include sufficient 
types and sizes to meet all 
troubles. Here is the Acme 
**prescription case :”” 


ENAMELITE 


Plain Enamel 


FORMVAR 


Special Enamel 


COTTONITE 


Cotton Over Enamel 


SILKENITE 
Silk Over Enamel 


PAPERITE 


Paper Over Enamel 


HEATEX 


Glass Covered Wire 








The enamel, the base insula- 
tion used in most types, was 
developed in our plant to meet 
the exacting requirements of 
our own coil winding needs. 
Its adhesion and _ flexibility 
more than meet all standard 
electrical tests. The cotton, 
silk and paper are of a like 
high quality. The glass of 
HEATEX wire has the flexi- 
bility of silk and the full heat 
resistance and insulation value 
of solid glass! If you have a 
winding problem, write for 
suggestions - also for test 
samples if you wish them. 





Wire 
PRODUCTS 


The Acme Wire Co., New Haven, Conn. 
MAGNET WIRE—COILS—VARNISHED INSULATIONS 


Acme 


> 
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Brief reviews of recently announced pub- 
& lications by suppliers of essential materials, 
electrical and mechanical parts, equipment, 
drives and finishes, etc., for integration within 
complete, electrically-energized products. 
Please forward your requests forcopies directly 
to the manufacturer, at the address indicated. 





PIVOT BALL BEARING. New, self-aligning, pivot 


type ball bearing series for precision anti-friction operation. 
Made of a high-carbon chrome bearing steel, machined, hardened 
and highly finished on raceway and exterior surfaces. Specifica- 
tions, ratings for radial and thrust loads, and applications. Minia- 
ture Precision Bearings, Lebanon, N. H. 


CAPACITORS. Dry and wet electrolytic capacitors, paper, 


transmitting, television, mica and trimmer capacitors for radio, 
industrial and general specifications. Illustrated and described as 
to capacity mfd., dc. operating voltage, dimensions and prices. 
Additional folder surveys present difficulties in the materials situa- 
tion and provides a list of recommended condenser types which 
will be readily available. Solar Mfg. Corp., Bayonne, N. J. 


MERCURY SWITCHES. Metal-bodied mercury 


switches with a new double flow design. Tilting type with evenly 
balanced construction, they require minimum operating power. 
For use with motor control in hazardous locations, for weighing 
or measuring, where vibration and shock exist, and in locations 
with high moisture content. Cross-sectional drawings indicate 
action of mercury in tilted positions. Available at present in 10, 
35 and 65 amp. sizes. Durakool, Inc., 1010 N. Main St., 
Elkhart, Ind. 


ADJUSTABLE-SPEED DRIVE. How speed adjust- 


ment over a 10 to | range may be obtained from an ac. power 
supply at low cost and utilizing standard equipment. Data include 
those for the motor-generator, dc. drive motor, rheostat, linestarter 
and push-button. Circuit diagram shows electrical arrangement of 
parts. Available in ratings from | to 15 hp. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


MICA INSULATION. Flexible mica plate, mica mold- 


ing and heater plates, tubing and a combination fiber glass and 
mica product for use in such electrical equipment as resistance 
and field coils, transformers, rheostats, slots, etc. Included are 
physical properties, temperature and chemical resistance character- 
istics, and dielectric strengths of these insulating materials. New 


England Mica Co., Inc., Waltham, Mass. 


COMBINATION TAPE. Combining the functions of 


splicing compound and friction tape, this two-in-one tape made 
with rubber insulation on both sides of a strong cotton tape may 
be used in the manufacture and repair of electric motors, in radio 
work, on appliance cords, etc. Methods of application which can 


readily be followed are discussed in full. B. F. Goodrich Co., 
Akron, Ohio. 


FLEXIBLE COUPLINGS. Design and _ construction 


features, ratings, dimensions and weights of three types of flexible 
couplings—one an all-metal, self-contained, dust and moisture-proof, 
lubricated coupling for transmitting power at high or low speeds, 
or in reverse, with equal efficiency and dependability; the second 
has only three parts, providing for complete flexibility without the 
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use of rubber bushings, laminated steel pins, bolts, screws, springs 
or flexible material; and the third is suitable for use where speed 
is not excessive and where any misalignment is so slight that the 
center-piece can correct it. D. O. James Mfg. Co., 1120 W. 
Monroe St., Chicago, Ill. 


INDICATING UNITS. Data on a number of types of 


indicating lamps and annunciator units, with information as to size, 
lamp used, mounting and applications. Lamp bulbs and resistors. 
strips and plates on which are mounted signal and control devices 
are also illustrated and described. H. R. Kirkland Co., Morris- 
town, N. f. 


SYNTHETIC RUBBER. Compounding manual for an 


oil-resistant type of synthetic rubber made from butadiene. In 
addition to properties and uses, topics covered include compounding 
and processing procedures, adhesion of compounds to metals, com- 
pounding ingredients and their effect on the properties of this 
synthetic rubber, mixing of compounds, and examples of typical 
compounds and their corresponding physical properties primarily 
intended as a guide to other applications and_ specifications. 


Hydrocarbon Chemical and Rubber Co., Akron, Ohio. 


INSULATING VARNISHES. Thirty-one different in- 


sulating varnishes, paints and enamels are described in sequence 
based upon their relative importance, in terms of extent and 
variety of use. Characteristics, recommended uses and applications 
are given for each type. Application by dipping, brushing, spray- 
ing, vacuum and pressure is discussed. Irvington Varnish & 
Insulator Co., Irvington, N. J. 


METAL BELLOWS. Roll-formed and hydraulically- 


formed bellows in single and multi-ply types. Comprehensive data 
on bellows metals, action under load, endurance qualities and life 
expectancy. Available bellows types are shown and described, 
sizes and characteristics are charted. Typical applications of their 
wide adaptability are illustrated as are representative examples 
of complete assemblies. Fulton Sylphon Co., Knoxville, Tenn. 


GEAR COUPLING. Outstanding features of a one-piece 


molded ring of resilient, non-perishable material, strictly impervious 
to oil and greases, which has been designed to function as a 
positive seal between metal sections of a gear type coupling that 
revolve together. John Waldron Corp., New Brunswick, N. J. 


METAL PARTS. Services offered by the various divisions 


of this organization, each one specializing in the manufacture of 
a diversified list of parts or complete products (entirely or partly 
of metal, on a made-to-order basis) for use in some specific indus- 
try—such as flashlight parts, screw shells for lamp sockets, etc., 
for the electrical; hardware forgings, evaporator doors, etc., for 
the refrigeration; electrolytic condenser shells, resistor parts, etc., 
for the radio; screws and bolts for the aircraft; cartridge shells, 
time fuse assemblies, etc., for the ammunition industry, etc. Scovill 


Mfg. Co., Waterbury, Conn. 


BALL BEARINGS. New edition of a handbook listing 


the principal types “and sizes of forged steel ball bearings. In 
addition to dimensions, capacities, tolerances and mounting fits, 
it contains new data to simplify the selection of bearings for various 
loads and length of service. New Departure, Div. General 
Motors Sales Corp., Bristol, Conn. 


ROTARY PUMPS. Line of rotary pumps with double- 


helical gears illustrated and described as to features, applications, 
sizes, speeds, capacities and pressures. Use of special double- 
helical gear rotors result in maximum pumping efficiency, by 
eliminating thrust and preventing trapping of liquid between the teeth. 
Worthington Pump & Machinery Corp., Harrison, N. J. 


PRIMARY FLASHERS. Complete data on thiree new 
types of primary flashers—two-circuit, all-purpose model, single- 
circuit, on-and-off flasher, and two-circuit, alternate model—any 
of which may be obtained with motors having speeds of 10, 12, 
15, 25 and 36 rpm., together with cams having different numbers 
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DSU Wisco 


METERS FOR DEPENDABILITY 
ACCURACY —STYLING 


d y taictay, 
we a | ky 


OC MILLIAMPERES a7 


ECAUSE your modern manufacturing methods demand new high 
B standards in Dependability, Accuracy and Styling, DeJur-Amsco 
is ready to meet them wherever electrical meters are used. 

DeJur Dependability is assured under all operating conditions, because 
twenty years of precision manufacturing experience stands behind the 
name DeJur-Amsco. Meter Accuracy, that safeguards your equipment 
and meets the exacting requirements of your customers, is a watchword 
with DeJur-Amsco — always maintained within close tolerances by 
precise laboratory methods of control. You will also find DeJur-Amsco 
design and production facilities are geared to flexibility in Styling. 
Whatever your meter requirements—whether industrial, elec- 


trical or if you have an instrument problem, write or wire 


Dept. EMS1 today. New Catalog 1-21 now available. 
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No square pegs 
IN ROUND HOLES! 


Rectifiers in ‘‘stock'’? Yes, a 
few! But more than that, 
production facilities to meet 
your specifications and quan- 
tities promptly. 





Let B-L engineers aid you with your rectifier needs. 
For many years they have studied production and 
other problems of many industries. Consistently their 
recommendations have resulted in lowered costs, 
production increases, and other worthwhile savings. 


Your problem may be battery charging or any one 
of the numerous requirements to convert A.C. to 
D.C. current. 


B-L engineers can help you. May we have the 
opportunity to serve? No obligation, _al 
unless we can be of help. 







THE BENWOOD LINZE CO. 
1807 LOCUST ST. 
ST. LOUIS, MO. 
MANUFACTURERS ENGINEERS 

































“packaged’’ V*S Speed 


Progressive is adequate- 
ly equipped to design and 
produce to your specifica- 
tions fastening devices 
requiring special heads, 
threads, finishes or supple- 
mentary Operations, in any 
metal or alloy adapted to the 
cold- upset process. 


The most modern equip- 
ment, an efficient system of 
routing work through the 
| plantandaskilledpersonnel, | 
| supported by 40 years of ex- 
| perience specializing in 
specials’, makes possible 
the high-speed, economical | 
production of accurate parts 
that meet fully your require- 
ments for assemblies that 
—~ together permanently! 
Submit samples or outline 
ideas for oursuggestionsand 
figures, peomeer given 
without obligation. 
Progressive is also pre- 
pared to supply all the 
standard machine screws, 
stove bolts and nuts. Rivets 
and studs on special order 
only. Catalog on request. 


“CRAN p : 


Ton, cc 


The PROGRESSIVE MFG. GO 


TSaRRIN CTO N OOM Te pe 





AN ALL-ELECTRIC 
RELIANCE 


© ADJUSTABLE-SPEED DRIVE 
for A-C. CIRCUITS 


Speed Ranges up to 16 to 1 
Sizes —1 to 30 hp. 





SPEED CONTROL CONVENIENCE 
WITHOUT LIMITATIONS. 


DIRECT DRIVE. You need 
fewer parts (no intermediate 


Start-stop button and speed- speed-adjusting device) and less 
changer go at any handy point space. Streamline your machine 
to which you can run a wire. design! Get your power closer 
Control is within easy reach. to where your power is needed. 


FROM A. C. POWER 
SUPPLY. You enjoy 
JUNCTION BOX ADJUSTABLE 
many advantages ata with SPEED 
new low price due to the en — 


Control Unit. Mount 
it anywhere. Con- 
nect it by three wires to 
a 3-phase a-c. circuit. 


Other production 
aids: Quick stopping, 
reversing, speed- 
setting, safe speeds 
for threading, ample 
starting torque with 


smooth acceleration, 
° Get Bulletin 309 for details 


RELIANCE ELECTRIC & ENGINEERING CO. 


1082 IVANHOE ROAD e e CLEVELAND, OHIO 
Sales Offices in Principal Cities 
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of points to produce almost any desired timing and cycle. Speller 
or speed effect flasher and a multi-purpose, multi-point unit are 
also fully described. Neo Rite Co., 312 Fredericksburg Rd., 
San Antonio, Tex. 


CLEAR BAKING VARNISH. Characteristics of a 


low-cost synthetic resin varnish especially recommended for coils 
where considerable pliability is desired before assembly since it 
dries throughout to a flexible, rubber-like consistency when baked 


at 100 to 110 deg. C. Sterling Varnish Co., Haysville, Pa. 
BRAZED JOINT DESIGNS. Primary factors to be 


considered in selecting the best joint design for low temperature 
brazing with silver alloys. Points reviewed include amount of 
clearance required, shear depths, applying the alloy, method of 
heating, electrical conductivity, strength at elevated temperatures 


and fluxing. Handy & Harman, 82 Fulton St., New York, N. Y. 
PUMP CONTROLS. Facts regarding a combined float 


and pressure control made in four types—single and two-pump 
units for centrifugal pump and air compressor control and for deep 
well turbine and blow-off valve control. Reduce frequent starts 
and stops, prevent air-binding and water-logging. Automatic 


Control Co., 1005 University Ave., St. Paul, Minn. 


AIRCRAFT INSTRUMENTS. Voltmeters, ammeters 


and voltammeters designed and rated in full accordance with Gov- 
ernment and commercial specifications, Features, dial ranges, list 
prices; and line drawings of physical dimensions and drilling plans 
for the various types. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


MUNITIONS CLEANING. Cleaning operations in- 


volved in the production of munitions, indicating which of this 
company’s cleaning compounds and methods are best suited for 
use in each operation. Also covered are outstanding cleaning 
operations required in the production of ordnance, transportation 
equipment and other material which must be built to meet the 


demands of the defense program. Magnus Chemical Co., 
Garwood, N. J. 


HIGH VACUUM PUMPS. Rugged pumps, available 
in 225, 100, 50, 28 and 10 cu. ft. sizes, capable of producing 
high vacuum and built for hard, continuous service. Technical data 
illustrated with charts on vacuum, its production, use and advan- 
tages. Applications of vacuum equipment in evacuating radio tubes 
and similar items, drying and impregnating electric cable, manu- 
facturing capacitors and radio parts, etc., are illustrated. F. J. 


Stokes Machine Co., 5996 Tabor Rd., Philadelphia, Pa. 


RELAYS AND SOLENOIDS. Relays available in 


several types for the control of off-peak heat and light loads and 
general power transfer applications such as ac. contactors for indus- 
trial controls. Line of solenoids offers choice of types and sizes 
for a wide range of applications with pulling force available up 
to 25 Ib. and length of stroke up to 134 in. Specifications and 
dimensions tabulated. Jefferson Electric Co., Bellwood, Ill. 


METAL STAMPINGS. Illustrates many types of large 


and small, intricate and plain metal stampings which can be made 
rapidly, economically and accurately in large quantities through 
the production facilities offered by this company. Paul & Beek- 
man, Div. of Philadelphia Lawn Mower & Mfg. Co., 4250 
Wissahickon Ave., Philadelphia, Pa. 


REFRIGERANT CONTROLS. Thermostatic expan- 


sion, ammonia expansion, magnetic stop, high pressure float and 
evaporator pressure regulating valves, float switches and filters for 
efficient refrigeration and air conditioning control. Various types 
of each, capacities, sizes and applications are given. Alco Valve 


Ce., 2626 Big Bend Blvd., St. Louis, Mo. 
ELECTRICAL INSULATION. Low-loss__ electrical 


insulating material made of a mixture of ground mica and glass, 
fused together under high pressures and temperatures. How it is 
made, mechanical and electrical properties, forms obtainable, how 


ELECTRICAL MANUFACTURING 
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it is worked, machinability and applications are reviewed. Sug- 
gested uses include its wide adaptability in the radio field, in 
motor condensers, switchboard panels, circuit breaker shields, brush- 
holders, x-ray equipment, etc. Mycalex Corp., 7 East 42 St., 
New York, N. Y. 


INDUCTION MOTORS. Ball bearing, squirrel cage 


motors, in open and enclosed types for explosion and abrasion- 
proof, splash and drip-proof service. Stator and rotor construction 
described and results of explosive vapor-air mixture tests conducted 
by Underwriters’ Laboratories tabulated. Armor Electric Mfg. 
Co., Erie, Pa. 


BLOWER WHEELS. Three die-formed parts used in 


the construction of this blower wheel design reduce weight yet 
form a stronger, more rigid wheel for improved performance in 
warm air heating and air conditioning applications. Requires 
less load, makes for quieter starting and reduces fly-wheel effect 
on stopping. Morrison Products, Inc., 16816 Waterloo Rd., 
Cleveland, Ohio. 


PLUGS AND RECEPTACLES. Designed for and 


used by U. S. Signal Corps in tank service for radio and telephone 
circuits. Flexibility of design also adapts them for use in air- 
planes, for which service conduit threads have been substituted 
for cable clamps. Another series of fittings, available in three 
types, is intended for power, heavy duty signal and control circuits. 
Polarity illustrations, dimensional sketches and tables of weights 
are included. Cannon Electric Development Co., 420 West 
Ave. 33, Los Angeles, Calif. 


RESISTANCE MATERIAL. Negative temperature co- 


efficient resistance material developed to reduce or eliminate initial 
current surge in electrical equipment, to compensate for resistance 
changes due to temperature variations, to provide various degrees 
of time delay in electrical units, etc. Curve indicates the typical 
characteristic of a resistor made of one type of this material. 
Keystone Carbon Co., Inc., State St., Saint Marys, Pa. 


ELECTRODES. Complete line of manual and automatic 


arc welding electrodes with information as to their selection for 
various applications. Sizes, uses, weld metal deposit, type of 
coating, current values and, in the case of the manual electrodes, 
operating instructions are summarized for six different classifica- 
tions of manual welding rods, and for wires and tape and wire 
combinations used in automatic welding. Una Welding, Inc., 


Cleveland, Ohio. 


MULTIPLE DISC CLUTCHES. Drawings of single 


and double, floating plate, multiple disc clutches, made in dry 
and wet types and available in four sizes with capacities of 14 to 
3 hp. at 100 rpm. New construction features include a unit which 
can be manually assembled or disassembled, one in which the 
plates are free running in neutral with minimum of drag, abrasion 
or heating, and one which can be manually adjusted by simply 
lifting the locking spring. Carlyle Johnson Machine Co., 
Manchester, Conn. 


V-BELTS. Bolenced constrecticn of fractional hp. V-belts 
which results in smoother operation, less stretch, longer life and 
lower belt costs is described. Includes tables of sizes of standard 


belts carried in stock. B. F. Goodrich Co., Akron, Ohio. 


CASTINGS. Dependable castings with controlled physical 
properties. Four general classifications under which these castings 
are processed and illustrations of 12 different applications showing 
their adaptability in various fields. Meehanite Research In- 
stitute of America, Inc., 311 Ross St., Pittsburzh, Pa. 


RACK COATING AND COPPER PLATING. 


[wo folders, one descriptive of a new rack insulating material 
which can be applied by dipping in the drum in which it is ship- 
ped and air-dried at room temperature, and the other describing 
in alkaline copper plating process which gives a fine-grained, 
mooth, copper deposit. United Chromium, Inc., 5! East 42 
St. New York, N. Y. 
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ESSEX MAGNET WIRE HAS 


FLEXIBILITY... 


THERE ARE NO CRACKS 
OR OPENINGS IN THE 
INSULATION WHEN 
ESSEX MAGNET WIREIS 
BENT OR STRETCHED 
DURING WINDING OP- 
ERATIONS BECAUSE IT 
HAS THE FLEXIBILITY 
AND EXTENSIBILITY TO 
WITHSTAND SEVERE 
HANDLING. SPECIFY 
ESSEX FOR THIS AD- 
VANTAGE! 





Understanding your magnet wire problems, and engineering 
their satisfactory and efficient solution is another. Why not 
let our engineers recommend the best type of magnet wire 
insulation for your needs. Essex has a particularly wide 
range including plain and heavy enamel, Formvar, Nylon, 
cotton covered (round, square and rectangular), paper cov- 
ered, silk covered, cellophane covered, glass covered and 
Litzendraht. 


ESSEX WIRE CORP. 


Magnet Wire Division 





Warehouses 
ATLANTA ‘BOSTON ‘CHICAGO CLEVELAND DES MOINES “DETROIT 
"LOS ANGELES "MINNEAPOLIS NEW YORK "PHILADELPHIA ‘ST LOUIS 


Pulp Products Department 
INIA PULP & PAPER COMPANY 


Park Avenue, New York. N.Y 35 E. Wacker Drive. Chicago. Hl 


WEST VIRG 





INDIANA 
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@A monthly classified index to those finished product components 

and services as advertised in the pages of ELECTRICAL MANU- 
FACTURING. Also consult the actual advertisements of those companies 
whose names are listed under the different headings. See advertisers’ 
index two pages removed from back cover. 





ALLOYS, Aluminum 

“oe Co. of America, 2179 Gulf Bldg., Pittsburgh, 
> 
a. 


ALLOYS, Bronze and Copper 
American Brass Co., Waterbury, Conn. 
— — Wire & Cable Co., 25 Broadway, New York, 


Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, 0. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

— Copper & Brass, Inc., 230 Park Ave., New York, 





Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Insulate bare wire with LAVOLAIN ball and ALLOYS, Low Melting and Bismuth 
socket beads. High dielectric and mechanical Cerro De Pasco Copper Corp., 40 Wall, New Yerk, N. Y. 
strength. 13 sizes. Shown '% size. ““Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobond.”’ 

THE STAR PORCELAIN CO. ALLOYS Magnesium 
41 Muirhead Ave. TRENTON, N. J. Dow Chemical Co., Dowmetal Division, Midland, Mich 


Dowmetal 


ALLOYS, Nickel 


Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 
“*“Monel.”’ 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
"es 
PRODUCTS Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRUSHES—RINGS—ELECTRCODES ALLOYS, Permanent Magnet. See Magnets. 


WELDING CARBONS— SHAPES 
ALLOYS, Rare Metal 
The experience of 27 years of carbon : 
P ee ie ALLOYS, Resistance 
engineering available on request. Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Jelliff Mfg. Corp., C. O., 10 Pequot <Ave., Southport, 
Conn 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. aloe 
3450 Ne 52nd POT te 3 Sat Mates — Co. of America, 2179 Gulf Bldg., Pittsburgh, 


>a. 





ALUMINUM, Pre-finished 
American Nickeloid Co., Peru, Ill 





AMMETERS. See Instruments. 


Stop Power Interruptions 
with The Clip 


with the Grip 


Actual installat 
have pr r 







ANODES, Nickel, Brass and Copper 

American Brass Co., Waterbury, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
ae 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ANODES, Silver. See Silver. 


ions 
that 







these reinforced fuse ARMORED CABLE, Strip Steel 

pe have reduced American Steel & Wire Co., Rockefeller Bldg., Cleve- 
70 Of P wer inter- land, O. (United States Steel Corp. Subsidiary.) 
ptions. W rite for Roebling’s Sons Co., John A., Trenton, N. J. 





fol ier low te ll details. 


SPECIALTIES, INC. 
BESSEMER BUILDING, PITTSBURGH, PA. 


ATTENUATORS. See Resistors, Radio 
Control. 





BALANCING MACHINES. See Machines, 
3alancing. 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Marlboro, Mass. 


BEADS, Insulating 

American Lava Corp., Kruesi Block, Chattanooga, Tenn. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
‘“‘Dunco Fish Spine.’’ 


**Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 
Ahlberg Bearing Co., 3030 West 47th, Chicago, Il. 


caster, Pa. 
Fafnir Bearing Co., New Britain, Conn. 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 
McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 


Bristol, Conn. 





tridge.’’ 


Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 


Bearings Co. of America, 416 Harrisburg Ave., Lan- 


Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 
New Departure, Division General Motors Sales Corp., 


Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car- 










































































S K_ F Industries, 
phia, Pa. 
Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Bronze 

Chrysler Corp., Amplex Div., Detroit, Mich. ‘‘Oilite.”’ 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


Inc., Front & Erie Ave., Philade} 





BEARINGS, Flexible. (Rubber or Substi- 
tute Combination) 

Harris Products Co., 5412 Commonwealth, Detroit, Mich 
“Torflex.’’ 


BEARINGS, Needle 
McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. 

Morganite Brush Co., Inc., Long Island City, New York. 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 
*“‘Graphex.’”’ 

Randall Graphite Prods. Corp., Dept. 515, 609 W. Lake, 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Il. 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Nigrum Impregnated Hardwood). 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y.  “Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Ill. “In- 
surok. 

Synthane Corp., Oaks, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


4 
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BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and ‘ 
Fan. ; 


BLOCKS, Pillow. See Pillow Blocks. 


BLOCKS, Terminal 

Autocall Co., Shelby, Ohio. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


KIER oe 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND ss Machine 
American "Screw Co., Providence, R. I. 

Central Serew Co., 3519 Shields ane Chicago, Ill. 

Chandler Products Corp., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Driver-Harris Co., Harrison, N. J. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Coens, Ohio. 

New England Screw Co., Keene, N. 

Parker-Kalon Corp., 198 Varick, New A ork, mn. ¥. 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Til. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Russell, Burdsall & Ww ard Bolt & Nut Co., Port Chester, 
m. © 


Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 

Natioral Screw & Mfg. Co., Cleveland. Ohio. 
Parker-Kalon Corporation, 198 Varick, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
Republic Steel Corp., Cleveland, Ohio. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 


mi ee 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES & CABINETS 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, O. 
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TYPE “F” 


“ou 1). 
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Designed to Improve 
Your Product 


SAVE! 


Space . . . Cost 


DIMENSIONS 


IMPROVE ! 214” High by 24” Long 


11%” Wide 
Efficiency, Perform- 


ance, Deliveries a, 2, 3 or © pute: 
single throw or double 


throw A.C. or D.C.: 
contacts have self- 
cleaning, wiping 
action with heavy 
contact pressure. 
Underwriters clear- 
ances can be supplied. 
Send for Bulletin No. 
611 giving dimensions 
and characteristics. 


The new G-M Factory, 
with its enlarged facilities 
is at your service for a 
variety of relays. The new 
Type ‘‘F”’ relay is just one 
of many types available. 
Others will be announced 
shortly. Wire or write, 
telling us of your relay 
problems. 


LABORATORIES [NC. 


4310 NORTH KNOX AVE. CHICAGO, U.S.A. 





O. KAYED BY USERS! 


Repeat orders for expanding 
production prove 
the value of 


SPEEDCRAFT 
WIRE STRIPPERS 


Rugged construction, pre- 
cision adjustment, ma- 
chine tool accuracy are 
features that guarantee 
efficient operation. 


Write for complete intormation—sending wire samples— 


TR sired no obligation. 
Le THE WIRE STRIPPER CO., 17%%,csim Aye 


1 E Cleyeland, Ohio 





JF ACTURING COMPANY 


"B50 a ANG 
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CONDUCTION SERIES WOUND AC-DC 
1/300th TO 1/10th H. P. 
INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 

WITH AND WITHOUT BACKGEAR 


In applying a motor to a new or an old 
product you must have, above all, correct 
engineering as it relates to your specific 
application, plus dependability and right 
price. 

There are no stock types in SIGNAL 
Motors. Every application is considered 
special and the motors are built accordingly, 
whether the quantity involved is a sample 
or many thousands. 

That is the reason SIGNAL is recognized 
as a specialist in the small motor field. The 
motors are developed to meet your par- 
ticular needs. 

SIGNAL has been successfully producing 
fractional horsepower motors for others since 
1892. We can do it for you . . . what are 
your requirements ? 






BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., Peru, Ill (Pre-finished) 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
(Also Tin Coated). 

Bridgeport Brass Co., Bridgeport, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 


American Nickeloid Co., Peru, Ill. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Ill. 
General Electric Co., Schenectady, N. Y. 
Keystone Carbon Co., St. Marys, Pa. ‘‘Equaload.”’ 
Morganite Brush Co., Inc., Long Island City, N. Y. 
Pure Carbon Co., St. Marys, Pa. 
Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, Ohio. 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABINETS & BOXES, Sheet 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


CABLE, Asbestos, 


See Wire & Cable, 
Insulated. 


CABLE, Armored 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
. oe 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
mm 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Elec. Co., Schenectady N. Y. ““Glyptal,”’ 
“*Versatol.”’ 

Rockbestos Products Corp., 766 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
a Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Il 


Roebling’s Sons Co., John A., Trenton, N. J. 
CABLE, Thermostat 


snare Wire & Cable Co., 25 Broadway, New York, 


Ansonia Electrical Co., Ansonia, Conn. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 


CABLE, Varnished Fabric 
a Wire & Cable Co., 25 Broadway, New York, 


Magnetic Valves 


to control electrically 
the flow of 


STEAM - WATER - 
OIL-AIR- GAS, Etc. 


Write for bulletins 


MAGNATROL 
VALVE CORP. 


56 Beekman St., New York 








CADMIUM, Plating 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Ps 


a. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Die 

— Co. of America, 2179 Gulf Bldg., Pittsburgh, 
a. 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.’’ (Magnesium Alloy.) 


Pressure Castings, Inc., 21500 St. Clair Ave., Cleveland, 
Ohio (Aluminum & Zinc). 


CASTINGS, Magnesium Allo 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.’’ 


CASTINGS, Nickel and Nickel-Alloy 
Driver-Harris Co., Harrison, N. 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 
“*Monel’”’ 


CASTINGS, Phosphor Bronze 
Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
Bunting Brass & Bronze Co., Toledo, O. 


Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Round 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, a 


CEMENT, Commutator 


[ceal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 


Mica on Co., Dept. 31, 200 Varick, New York, 


CERAMICS, Bushings, Washers, Special 
Shapes. (See aiso Porcelain.) 

Akron Porcelain Co., Akron, O. 

American Lava Corp., Kruesi Block, Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Pull Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CHOKES. See Transformers. 


CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford. Conn. 

General Elec. Co., Schenectady, N. . 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 
**Re-Cirk-It.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Chase-Shawmut Co., Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Iiseco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O. 

Jefferson Electric Co., Bellwood, III. 

Jones, Howard B.. 2300 Wabansia Ave., Chicago, TIl. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, IIl 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

R = M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa. 


CLIPS, Snap 
Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 


CLOTH, Insulating 

Acme Wire Co.. New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

General Electric Co., Section M-1126. 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


Appliance and 


CLOTH, Tracing. See Drafting Room 
Materials. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn. 

snare Wire & Cable Co., 25 Broadway, New York, 
LY 


Coto Coil Co., Inc., 75 Willard Ave., Providence, R. I. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

~—_ & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll 


Doyle, Inc., James W., 311 N. Desplaines, Chicago, Il. 
= Coil Winding Co., 2731 Saunders, Camden, 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 
Nothelfer Winding Labs., 110 Albemarle Ave., Trenton, 


N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
mure, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg Corp., Bayonne, N. J. 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Variable 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


CONNECTORS, Solderless 
n> Wire & Cable Co., 25 Broadway, New York, 


| ie ¢ 
= Mfg. Co., 825 Glenwood Ave., Minneapolis, 
nn. 


CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
. Y¥ 


N. 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q- Appliance & Mer- 
chandise Dept., Bridgeport, i 

Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
N. J 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, 


Ilsco Copper Tube & Products, Inc. Station ‘‘M’’, 
Cincinnati, (Mariemont) O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
= Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Morganite Brush Co., Inc., Long Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, Ohio. 


CONTACTS, Heater Plug 
Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
N. J. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

Eagle Signal Corp., Moline, Ill. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats. ) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Tl. 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, Ill. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich. ‘‘Metrick.’’ 

Spencer Thermostat Co. 107 Forest, Attleboro, Mass 
(Low Voltage.) 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


ELECTRICAL MANUFACTURING 
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Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants... Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 
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JONES No. 140 SERIES TERMINAL STRIPS 


Kz 
3/4” w. x 13/32” = 141 
h., 2to 21 terminals 


5/40 x 3/16” screws. 





1-1/8” w. x 1/2” 

h., 2 to 20 terminals 42 

6/32 x 1/4” screws. 1-5/16” w. x 5/8” 
h., 2to 17 terminals 

il 8/32 25/16” screws, 


Ample space on sides between barrier strips for engraving numbers or 
designations in white. Barrier strips not only make a long leakage path but 
prevent direct shorts from frayed wires at terminals. Three larger sizes 
now available —Nos. 150, 151 and 152. Solder or screw terminals. 
Write for new Catalog No. 11. 


HOWARD B. JONES 


2300 WABANSIA AVE. CHICAGO, ILL. 


abe 
have 
changed! 





Corrosive conditions, high temperatures, severe 
stress —all place a heavy burden on your spring 
unless it is properly designed. Among the many 
spring materials today is one that is best suited 
to your need. Are you getting that material? 


Raymond engineers will consult on your prob- § 







lem and help you get the maximum performan 


DAVIS-MADE 


Davis-made Solenoids are of highest quality 
throughout. Standard parts save you money. 
Dependable performance increases sales. 
" ; Low prices build up profits. 
.D, Leave your Solenoid prob- 
cE D D lems to specialists. Write for 
Ww catalog on Solenoids, Coils 
D* and Transformers. 


. | DEAN W.DAVIS & CO.,INC. 
Z 547 W. FULTON ST. CHICAGO, ILL. 


COILS FOR EVERY FLECTRICAL PURPOSE 


under your special condition of use. 





Try them out! 
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CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Synchronous. See Motors. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 


COPPER, Tin Coated. See Brass, Bronze 
and Copper. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

Alden Products Co., 186 N. Main, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Cvo., 4633 W. Van Buren, Chicago, Il 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co.. Wilbur B., Newark, N. J. 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 
Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 


R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
General Elec. Co., Q-1127. Appliance & Merchandise 

Dept. Bridgeport, Conn 

Holyoke Wire & Cable Corp.. 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 


American Lava Corp., Kruesi Block, Chattanooga, Tenn 

Colonial Insulator Co., 937 Grant, Akron, O. 

General Elec. Co., Schenectady, N. Y. 

Leuthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
‘““*Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.”’ 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 
Cullman Wheel Co., 1328 Altgeld, Chicago, II 
Guardian Utilities Co., 212 E. Michigan, Michigan 


City, Ind 
Harris Products Co., 5412 Commonwealth, Detroit, Mich 
Hilliard Corp., 106 W. Fourth, Elmira, N 
James Mfg. Co., D. O., 1120 W. Monroe St, Chicago, 
Il. 


ere eS 
(Guy Pe 


Eliminate lie ups, shut- 
downs. Make _ ma- 
chines operale longer. 


Use L-R 


. => 8 ©FLEXIBLE 
TYR mall. Compact, COUPLINGS 


All sizes 3/16” to 14” bores—all non-lubricated 
—a type for every use. Thousands used 
yearly. Low Cost! Write for CATALOG and 
SELECTOR CHARTS. 

LOVEJOY FLEXIBLE COUPLING CO. 


5020 W. Lake St. Chicago, Hl. 























(added to the cost of the cord) electrical 
appliances may be equipped with 


©<@> DETACHABLE CORD SETS 


—*S~. This midget flush plug, designed for fast 
=f assembly on your production lines. Type 
win soue tees VORMP is sealed in a mounting plate for 
—*%— riveting, eyeleting or welding. Type 902M 
‘WF fits a .725" hole. Each lead and contact in 
ww cord set completely insulated ir moulded 

im pockets. Flush plug supplied either with 

solder tabs or leads attached. 


WRITE FOR SAMPLE 


— 
BROCKTON, MASS. 


ALDEN PRODUCTS CO. 77 center sr 





Lord Mfg. Co., Erie, Pa. 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago, 
Il 

Richardson C« Melrose Park (Chicago), Ill. 

Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 

Gite Bros. Mfg. Co., 1840 S. Kilburn Ave., Chicago, 
Ill. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


CUTOUTS 
Chase-Shawmut Co., The, Newburyport, Mass. ‘‘Shaw- 
mut.’’ 


DIALS 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
1ass. 


DIALS, Ceramic Decorated Glass 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


DIALS, Metal 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chieago, Il. 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 
DRAFTING ROOM MATERIALS 


Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Keade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.’’ 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 
Ansro Rd., Johnson City, N. Y. (Materials for White- 
prints. ) 


Post Co., Frederick, Box 803, Chicago, Il. 
DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 
Master Electric Co., Dayton, O 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O. 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets. Steel.) 

American Rolling Mill Co., 1711 Curtis, Middletown 
Ohio 

Carnegie-Illinois Steel Corp.. Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City. Tl. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

tepublie Steel Corp., Cleveland, O 

tverson & Son, Inc., Jos T., Chicago, Tl. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Udslite Corp., 1651 E. Grand Blvd., Detroit. Mich 


ENAMELS. See Finishers. 


ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. H26, 600 So. Michigan 
Ave., Chicago, IIl. 


EVELETS 
American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 

Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 

Roval Metal Mfg. Co., 194 N. Michigan Ave., Dept. C, 
Chicago, II. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 

American Felt Co., Inc., Glenville, Conn 

Rooth Felt Co., Inec., 480 19th St., Brooklyn. N. Y. 
Felters Co.. Inc., 210-E South St., Boston, Mass. 
Western Felt Works, 4027 Ogden Ave., Chicago, III. 


FERRULES 

American Brass Co., Waterbury, Conn. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
m. x 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
ae 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference. See Con- 


densers. 
FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 


(Sheet and Rod, Gaskets, Washers, Screw Machine 


Products; see also Tubing, Vulcanized Fibre.) 





Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica guaee Co., Dept. 31, 200 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
“‘Fyberoid,’’ ‘“‘Ohmoid.”’ 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Ault & Wiborg Corp., Dept. EMJ, 75 Varick, New York, 
N. Y. ‘‘Polymerin.’’ 

Egyptian Lacquer Mfg. Co., Rockefeller Center, New 
Tax, B. FZ 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Dayton, Ohio. 


FLEXIBLE LEADS AND WIRING HAR.- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
r ¥ 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Holvoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLUORESCENT SOCKETS. See Sockets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Arnessen Elec. Co., 116 Broad, New York, N. Y. 

Chase-Shawmut Co., Newburyport, Mass. ‘’Shawmut,’ 
“‘Shur-Lag,’’ ‘‘Therm-a-Trip.”’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, Ill 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, TIl 
Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant 
ark.”’ 


FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, TIl. 
GASKETS, Felt. See Felt. 

GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia. Pa. 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, III. 

Perkins Machine & Gear Co., Springfield, Mass. 

Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

Brardywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Til. 

General Elec. Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘“Textolite.’’ 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield. Mass. 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. (Graphited.) 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 
““Ohmoid.’”’ 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Motors, also Plating 
Generators. 


GLASS ’ 
See also, Tubing & Sleeving, Saturated. 
Corning Glass Works, Insulation Div., Corning, N. Y. 


GLASS-FIBRE INSULATION 
Owens-Corning Fiberglas Corp., Toledo, Ohio 
“*Fiberglas.”’ 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


GUARDS LAMP, Portable 
McGill Mfg. Co., Electrical Div. Valparaiso, Ind. 
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RELAY 


AVAILABLE 
IMMEDIATELY 








H-B 


% The production of the H-B relay has kept pace with the 
increasing demand, and today H-B is prepared to furnish 
promptly any number of these accurate dependable units. 
Approved by underwriters Laboratories. Write for Bulletin A, 
describing its many features. 
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yee}! "I BROAD STREET, PHILADELPHIA, PENNA. 


BARCOL 


SHADED-POLE INDUCTION 


MOTORS 





WAHL SHEAR GRINDER . 


Boon to Barbers! This new Wahl says: ““We have used Barber-Col- 
Sharpener is fast, accurate, easy man motors from the time we 
to use, and produces a smooth- started manufacturing the Wahl 
cutting edge. Heart of the unit Shear Grinder, and have been so | 
is a Barcol Motor featuring triple satisfied with them that we have | 
shading rings for smoother oper- not had any occasion to consider | 
ation, greater power and effici- any other motor.” Learn about 
ency, and higher starting torque. Barcol Motors — write for data 
The Wahl Clipper Corporation today. 
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versus LITTLE GUNS 


% When a big gun is fired it attracts attention for 
miles around. Little guns, on the other hand, may 
pop away incessantly without attracting any attention 
at all. The little gun, however, may be doing just 


as important a job as its more noisy big brother. 


This illustrates the place occu- 
pied by Pure Carbon brushes 
in the defense program. On 
airplanes, tanks, ships, and 
submarines, and in power 
plants, factories, and mills, 
these “‘little guns" are popping 
away daily doing their un- 
obtrusive but highly sig- 
nificant bit. 


Almost every day, some 
designer of defense equip- 
ment turns to Pure Carbon 
Company to solve their brush 
problem. These men know 
that their equipment must be 
designed so that it cannot 
fail. They are learning too 
that when they place their 
brush problem in the hands 
of the Pure engineers, they 
can rest assured that they are 
getting the best the industry 
affords. 


Six months ago, over fifty 
manufacturers were specifying 
Pure brushes on their designs. 
This number is_ increasing 
rapidly. If you have a brush 
problem on a new or old 
design, why not call in the 
Pure engineer in your vicinity 
or drop us a line and let us 
be of assistance to you? 












a 


ST. MARYS, PENNSYLVANIA 





















INSULATION 


FIBRE 


TUBING or 
SLEEVING 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Blvd 
feta Mts 


NOS Leoder Building 
Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 





VARNISH CAMBRIC TUBING, 
SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 

BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 


Treadle operated machine 
advances straight down. 


This ESICO Model F is 
designed for work where 
both hands are required 
Solder is fed forward as 
ircn returns from work 
Average industrial iron ad- 
apteble to machine. Write 
for bulletins on entire line. 


ELECTRIC SOLDERING IRON CO., INC 
pyta aN oN <aiKa 
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NALCO DRITHERM 


Carbon Filament Lamps \ 
Best For Infra-Red Ray Drying 


Nalco Dritherm Lamps are the 
carbon filament type... proved for 
years in therapeutic and indus- 
trial fields. Insist upon Dri- 














st bo, therm Lamps made only by 
: * Nalco, St. Louis. 
INFRA-RED Write for descriptive literature. 
DRITHERM 


North American Electric Lamp Co. 
1082 Tyler St., St. Louis, Mo. 


PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 






GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., 
phia, Pa. 


Philadel- 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units 
Elements, Resistance Heating. 


and 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Ill. 


INSTRUMENTS, Laboratory Standard 


DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 
G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 
General Elec. Co., Schenectady, N. Y 


Xe 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 
Olsen Testing 
delphia, Pa. 
Precision Apparatus Co., 


Machine Co., Tinius, 580 N. 12th, Phila- 


647 Kent Ave., Brooklyn, N. Y. 


Simpson Elec. Co., 5200 Kinzie, Chicago, Il 
Triplett Elecl. Instrument Co., 318 Harmon Ave., Bluff- 
ton, O 


Weston Elec!. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa. 


East Pitts- 


INSTRUMENTS, Portable and Switchboard 


DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 


General Elec. Co., Schenectady, N. s 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 


Simpson Elec. Co., 5200 Kinzie, Chicago, IIl. 


Triplett Elecl. Instrument Co., 318 Harmon Ave., Bluff- 
ton, O 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, ae | 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 
INSTRUMENTS, Speed Indicating. See 


Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 
Compounds See Varnish, 

Compounds. 
Fibre. Se 


Insulating; also Wax and 


Fibre, also Plastics. 





Vulcanizer; 





Fibre Glass. See Glass-Fibre Insulation. 

Lava See Lava 

Mica. See Mica 

Molded See Plastics. 

Paper See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing See Tubing, Varnished Fabrics; also Tub- 
me. Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish See Varnish, Insulating. 

Vuleanized Fibre. See Fibre. 

Wax. See Wax and Compounds. 

IRONS, Soldering. (Soldering Irons, Ma- 

chines & Control Stands.) 

—- Soldering Iron Co., Inc., Deep River, Conn. 
Usico 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 

more, ° 

Stanley Tools Division of the Stanley Works, New Bri- 
tain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 

Pa. ‘‘Chromalox.’’ 


KITS, Assembly 
(for electronic and electro-mechanical applications.) 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Tl. 


Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Il. 

Kurz Kasch, Inc., Dayton, O. 

—— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Rogan Brothers, 180 N. Wacker Drive, Chicago, III. 
LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 


LAMPHOLDERS. See Sockets. 
LAMPS, Incandescent 

(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O. 
Herzog Elec. Co., 6 Varick, New York, N. Y 


Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 

North American Elec. Lamp Co., 1082 Tyler, St. Louis, 
Mo. 


LAMPS, Ultra-Violet 
General Elec. Co., Lamp Dept., 
410 Eighth, Hoboken, N. J. 


Nela Specialty Div., 








LAVA 
American Lava Corp., Kruesi Block, Chattanooga, 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, Ill. 


LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, 
Dial Light Co. of America, 90 West, New York, N. Y 
Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill. 
General Elec. Co., Lamp Dept., Nela Specialty Div., 410 


Tenr 
**Lavite,’ 
















































See Flexible Leads. 


Mass. 


Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y 

Kirkland Co., H. R., Morristown, N. J. 


R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


LIMIT SWITCHES. 


LOCK WASHER SCREWS. 
Lock Washer. 


See Switches, Limit. 


See Screws, 


LOCK WASHERS. See Washers, Lock 
and Spring. 

LUGS, Copper 

Chase-Shawmut Co., Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products, Inc., Station ‘‘M’’, 


Cincinnati, (Mariemont) O. 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, 0. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
I 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. Nuts & 
Screws, Machine. 


MACHINE TOOL DRIVES. 
Machine Tool. 


See Bolts, 


See Drives, 


MACHINES, Balancing 


Gisholt Machine Co., 1119 E. Washington Ave., Mad- 
ison, Wis. 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila 
delphia, Pa. 

MACHINES, Die Casting 

Kux-Lohner Machine Co., Dept. E, 2145 Lexington, 


Chicago, Il 


MACHINES, Impregnating 
Stckes Machine Co., F. J., 5996 Tabor Rd., Olney P. 0O., 
Philadelphia, Pa. 


MACHINES, Numbering 
Numberall Stamp & Tool Co., 
Staten Island, N. Y. 


MACHINES, Printmaking 
Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 
(Black & White Prints) 
Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y. (Whiteprint Machines) 
Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 5 


Inc., Huguenot Park, 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 
Bellwood, Il. 


9609 W. Jackson Blvd., 


hale isn ote 


MACHINES, Screwdriving 
Henry Carlander, 525 W. 146th St., New York, N. Y 
Detroit Power Screwdriver Co., 5369 Rohns Ave., De- 


troit, Mich. 
Stanley Tool Div. Stanley Works, 


Conn. 


of the New Britain 


MACHINES, Testing 
Olsen Testing Machine Co., 
delphia, Pa. 


Tinius, 580 N. 12th, Phila 


MAGNESIUM ALLOYS. 
nesium. 


See Alloys, Mag- 


ek a 


MAGNETOS 
Fairbanks, Morse & Co., 
Ave., Chicago, Il. 


Dept. H26, 660 So. Michigan 


MAGNETS, Lifting 

Electrical Coil Winding Co., 
N. J. (Small) 

Nothelfer Winding Labs., 110 Albemarle Ave., Trenton, 
N 


2731 Saunders, Camden, 


es ae 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0. 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MELTING POTS AND LADLES. 
Pots & Ladles. 


See 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. ‘ 

Cc. S. Brainin Co., 20 VanDam, New York, N. ¥. J 
Callite Tungsten Corp., 547-39th, Union City, N. J 


“*Calliflex.’’ . 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 
Dole Valve Co., 1901 Carroll Ave., Chicago, Ill. . 
General Plate Div. of Metals and Controls Corp., 34 

Forest, Attleboro, Mass. ‘‘Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 





ELECTRICAL MANUFACTURING 


mca ta NT 


| [FOR EVERY MECHANICAL NEED is 


COIL SPRINGS FLAT SPRINGS LOCK SPRINGS 
FO C/A eg al 
SNAP RINGS ie WIRE FORMS 


We make springs from every type of wire 

up to and including three-eights diame- 

ter. We pledge rigid adherence to your 

specification. Get our quotation on your 
next job. 


AMIERICAN SPRING 


AND MANUFACTURING CORP. 
Holly, Michigan 


SPECIAL MOTORS 


Designed for each application. 


Also: Rotary- 
Motor- a . Converters. 
Generators. 


Frequency- 
Changers. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


Dynamotois. 


For your wiring and other electrical work 
Rubyfluid Flux gives the best performance. 
Wets freely, solders fast. 


stronc quick SOLDERING | 


—— i): 


Economical Rubyfluid gives no objection- “SQ sx 
able fumes or odor. Will not corrode metal. ae oe 
Is excellent for copper, brass, and tin. Avail- 
able in liquid or paste. 


For stainless steel use] Ruby’s Stainless 
Steel Flux. 


Order today from your jobber — or 


RUBY CHEMICAL CO. 


64 McDowell St. Columbus, Ohio 
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Why conform your product to a stand- 
ard insulator shape, when a special 
designed genuine porcelain insulator 
may give your product better perfor- 
mance, better appearance, longer life 
and lower production costs. 


If porcelain insulators enter into your 
manufacturing, then by all means make 
sure you're getting the most for your 
money. Discuss your insulator prob- 
lems with Universal. Universal ‘‘dry 
process” porcelain can be produced in 
designs that hold to close dimension 
tolerances, — threaded insulators a 
speciality. Send samples or sketch or 
outline of your problem. 


ra! NIVERSAL He a a 


ST FIRST STREET S 


New 
Wide Range 
Portable 
Volt-Ohm- 
Ammeter 


wear 
MODEL 
625-T 


Dealer Net 


$22.00 


* 


DC VOLTS .. . 0-2.5-10-50-250-1000-5000 at 10,000 Ohms per Volt. 
AC VOLTS .. . 0-2.5-10-50-250-1000-5000 at 1,000 Ohms per Volt. 
DIRECT CURRENT 0-100 Microamperes; 0-1-10-100 Méilliamperes; 
0-1-10 Amperes. 
RESISTANCE .. . 0-400 Ohms (shunt type circuit); 0-40,000 Ohms 
and 0-4 Megohms (series type circuit). Self-contained batteries for 
all resistance ranges. Model 625-T, Complete with All Accessories 
... Dealer Net . . . $22.00. 


WRITE FOR CATALOG — Section 318 Harmon Avenue 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 














METALS, Colored. See Metals, Pre- 
finished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., Peru, Il Nickeloid Tint 
Metal 

Thomas Steel Co., Warren, O. 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa ““Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 























































































METERS. See Instruments. 
MICA 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 


General Elec. Co., Section Q-1127 Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
cel C y-ray) 


to 250. We invite 


inquiries from 


manufacturers. 


Pee Fes 
MINIATURE LAMP WORKS 


ie ae PT ee 1911 
LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


TRICO OILERS 


SAVE TIME - OIL-WORRY 








NEW — MODERN — STREAMLINED 
UNBREAKABLE 


e They modernize your 


3 equipment 
He Give that added sales 
feature 


P @ Reduce selling resistance 

e Guarantee proper lubri- 
cation 

e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 
TRICO FUSE MFG. CO.) Milwaukee, Wisconsin 


D4 4a 


Neutral (pH7) High Dielectric 


ACID-FREE 





GUMMED PAPER 
SHEETS AND TAPE 


For manufacturers of smail electric 


" 
| e 
coils, reactors and paper tubes 


MADE BY 


ee a 


PHILADELPHIA, PENNSYLVANIA 














Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-27.”’ 
Richardson Co., Melrose Park (Chicago), Ill. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes. 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
ae 






Callite Tungsten Corp., 457-39th, Union City, N. J. 

Mallory & Co., P. R., Inc., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mc- 
tor. 


MOTORS 
(See also ‘‘Motor Specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 


Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Culman Co., Rockford, Il. 

Black & Decker Elec. Co., Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, IIl. 

Certury Electric Co., 1806 Pine, St. Louis, Mo. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. 

—_ Products, Division General Motors Corp., Dayton, 


Dumore Company, Dept. 101-G, Racine, Wis. 

Eicor, Inc., 1062 W. Adams, Chicago, II. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. H26, 600 So. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria, O. 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Imperial Elec. Co., Akron, O. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Motorstat Elec. Corp., 5005 Euclid Ave., Cleveland, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Peerless Elec. Co., Warren, Ohio 

Pioneer Gen-E-Motor, Chicago, III. 

Reliance Elec. & Engrg. Co., 1082 Ivanhoe Rd., Cleve 
land, O 

Signal Elec. Co., Menominee, Mich. 

Smith Mfg. Co., Inc., F. A., 409 Davis, Rochester, N. Y. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

— Elec. Corp., 6400 Plymouth Ave., St. Louis, 
SLO. 

Wesche Elec. Co., B. A., Dept. 304, Cincinnati, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOUNTINGS, Rubber 


Harris Products Co., 5412 Commonwealth, Detroit, Mich. 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Mallory & Co., Inc., P. R., Indianapelis, Ind. 
— & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


NUMBERING MACHINES. See Machines, 
Numbering. 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, Tl. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Tricc Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’’ 
‘*‘Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 


Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., Neenah, Wisc. (‘‘Kimpak’’ Crepe 
Wadding. ) 


PAINT. See Finishes. 


PANELS, Metal. 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


PAPER, Gummed 
Paper Manufacturers Co., Philadelphia, Pa. ‘‘Neutrelec.’’ 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Cottrell Paper Co., Inc., Dept. M., Fall River, Mass. 

General Elec: Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Kimberly-Clark Corp., Neenah, Wis. (Kimsul—for 
Thermal insulation. ) 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
‘‘Campbellite,’’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

— Insulator Co., Dept. 31, 200 Varick, New York, 
rY 


Natioral Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 


PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N . 


mn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark. N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th St., Chicago, Ill. 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S.K.F. Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. ‘‘Rubber Flex.’’ 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 


PINS, Assembly 
Groev-Pin Corp, 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 
Hubbard Spring Co., M. D., 570 Central Ave., Pontiac, 
Mich. 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing, 
Extruded Plastic.) 

Alden Products Co, 186 N. Main, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. ‘‘Aico.” 
(Cold Molded. ) 

Auburn Button Works, Inc., Molded Plastics Div., Au- 
burn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Dow Chemical Co., Dowmetal Div., Midland, Mich 
Durez Plastics & Chemicals, Inc., 166 Walck Road, North 
Tonawanda, N. Y. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, 

General Elec. Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’’ 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
cago, Ill. 

Industrial Molded Products Co., 2035 Charleston, Chicago, 
Il 


Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 


Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

Monsanto Chemical Co., Plastics Div., Springfield, Mass. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.”’ 

Rostone Corp., Lafayette, Ind. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
““Ohmoid.”’ 


ELECTRICAL MANUFACTURING 
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HOW TO PICK A PLASTIC MOLDER 


Branch Sales Offices: New York, Chicago 

Detroit, Los Angeles, Dallas, St. Louis, 

y) y/ DAYT I | 1 ce | 1 Toronto, Canada. Export Office: 116 Broad 
ie (ah ) Street, New York, New York. 
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ONE OF THE LARGEST EXCLUSIVE MOLDING PLANTS IN AMERICA 





* Suddenly — you find ninth inning production lines loaded — 
you've tied the score thus far on delivery dates — but double- 
header production schedules have depleted supplies of regularly 
specified Screws and Bolts. 


In such a pinch — you can depend on Central to come through. 
Perhaps an intermediate length or alternate size Screw or Bolt will 
save the day. Central Screw Company’s complete stocks habitu- 
ally include many more fractional increments in length than are 
usually specified. 


RESULT: without changing your production or assembly 
practices in other than a minor detail, you can satisfy your Screw 
and Bolt requirements by getting IMMEDIATE DELIVERY of 
suitable intermediate lengths and alternate sizes, all standard head 
styles, in productive quantities from Central. 


_IMPORTANT—Send for YOUR COPY of our July Inventory 
Line-l p of Intermediate Length and Alternate Size Screws and 
Bolts.” It may include exactly what you need NOW! Write 


CENTRAL SCREW COMPANY 
3519 SHIELDS AVENUE CHICAGO, ILLINOIS 
© 9c RR AR ESSER RRR SRM COTE 2 


\UGUST 1941 






YOUR ANSWER TO 
SYNCHRONOUS MOTOR PROBLEMS 


Ee vo are 





L. mein o icine J 


@ They are strong and sturdy — rugged construction — 
accurate — for precision timing — long life — trouble free 
— absolute accessibility to any part of the motor, yet 
hermetically sealed — gear housing cast aluminum machined 
— dust proof — light in weight — quiet — no vibration — 
hob machine — cut gear — rotating in oil — oilless bear- 
ings — inside and outside applications — all shafts hardened 
and ground to tolerance plus or minus .0001. 


Output speeds ranging from 60 rpm. to 1 rev. per hour. 
Incorporated in same gear housing — requires no changes 
in applicaticn. 


Torques from 10 to 50 in. oz. Rotation clockwise or counter 
clockwise. 110 & 220 volts 60 


cycles A. C. Can be furnished to 
operate off low volt transformers. 
What are your requirements? 


ELECTRIC CORPORATION 


5005 EUCLID AVE., CLEVELAND, OHIO 





































































PLATES, Carbon Resistance 
Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 


Ill. 
Morganite Brush Co., Inc., Long Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, Ohio. 


Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 
PLATES, Name 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 

PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, Ill. 


Electric Specialty Co., 213 South, Stamford, Conn. 
General Elec. Co., Schenectady, N. Y 


PLATING PROCESS, Nickel, Zinc 
General Elec. Co., Section Q-1127 Appliance and Mer 


chandise Dept., Bridgeport, Conn. 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 
PLATINUM. See Points, Contact. 


PLIERS & TOOLS 
Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, Ill. 





STACO 
QUALITY 
RELAYS 


SPDT, $1.05 (list) 
-96 (list) 
MR- 7,6V., AC, SPDT, 1.23 (list) 
MR-11, 110V., AC, SPDT, 1.35 (list) 


Write for complete STACO data. 


STANDARD ELECTRICAL PRODUCTS CO. 
419 Ist Avenue No., 





MR- 2, 2500 ohm, 
MR- 6, 4-6V., DC, SPDT, 


Minneapolis. Minn. 





FC TRO 


Vitreous Enameled 


x 


LECTROHM, INC. 


5131 


RESISTORS 


Made for long, dependable 


cilia 


service. 
More Economical to buy and 
to use. 
Complete range of fixed, 


taoped and adjustable types. 
Write for samples; no obli- 
gation. 


+ + + 


WEST. 25 ** PLACE 
CHICAGO (CICERO P.O.)ILL. 


INSTRUMENT RESISTORS 


iNCOERE? O FA TE DO 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications. 


Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units. 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 








johg CENTRALAB 
. FIXED AND VARIABLE RESISTORS 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 
Write for interesting literature 
CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 





PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 
Mich. 


PLUG & CORD SETS 

Alden Products Co., 186 N. Main, 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 

General Elec. Co., Section Q. 1127. 
chandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Co., Industrial Control 


570 Central Ave., Pontiac, 


Brockton, Mass. 
Industrial Control 


Chicago, Ill. 
Appliance and Mer- 


PLUGS & JACKS, Radio 

Alden Products Co., 186 N. Main, 
Guardian Elec. Mfg. Co., 1627 W. 
Jones, Howard B., 2300 Wabansia 


Brockton, Mass 
Walnut, Chicago. Ill. 
Ave., Chicago, Il. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 186 N. Main, Brockton, Mass. 


Guirdian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl. 


Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
POINTS, Contact 
Molybdenum, Platinum, Silver, Tungsten, Special Al- 


loys. 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
N. ¥ 





Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
0 

Fansteel Metallurgical Corp., North Chicago, II. 

General Plate Div. of Metals and Controls Corp., 34 
Fore Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
(21), Pa “‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co.. 937 Grant, Akron, O. ‘‘Porcelex.’’ 

Imperial Porcelain Wks., Inc., Trenton, N. J. 


Louthan 


Mfg. Co., East Liverpool, O. 
National 


Porcelain Co., Trenton, N. J 
Porcelain Co., Trenton, N. J. 


‘“*Elemite.’’ 


Square D Co., Detroit, Mich. 

Star Porcelain C« 41 Muirhead Ave., Trenton, N. J. 
‘Nu Blac,’’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 


Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 


Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa. 
“Dunco.’’ 
Electric Soldering Iron Co., Inc., 


Deep River, Conn. 
Y 


General Elec. Co., Schenectady, N 
Sta-Warm Elec. 


Co., 565 N. Chestnut, Ravenna, 0. 
“*Triplex.’’ 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 
an Elec. Co., Lynn, Mass. 


and Co., Edwin L., 7530 Thomas Blvd., 
Pa. ‘‘Chromalox.’’ 


POWER TOOLS. 
PRE-FINISHED 
Pre-finished. 

PRESSES, Plastic Molding 
Kux-Lohner Machine Co., Dept. T, 


Chieago, Ill 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 


Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 






Pittsburgh, 


See Tools, Power. 


METALS. See Metals, 


2145 Lexington, 


PUMPS, Vacuum 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROMETERS 


DeJur-Amsco Corp., Dept. EM51, 


PYROXYLIN COMPOUNDS. 


RAWHIDE GEARS. 
Non-Metallic. 


Shelton, Conn. 
See Plastics. 
See Gears & Pinions, 


REACTORS, Fluorescent. 
Switches, Fluorescent. 


See Sockets & 


RECEPTACLES, 
Lamp. 


Lamp. See Sockets, 


RECTIFIERS, Current 
Benwood Linze Co., 1807 Locust, St. Louis, Mo. 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 


Fansteel Metallurgical Corp., North Chicago, Il. 
General Elec. Co., Section Q-1127. Appliance and Mer- 


chandise Dept., Bridgeport, Conn. 

International Telephone Development 
Broad, New York, N. Y. 

Mallory & Co., Inc., P. R., 


Co., Ine., 67 


Indianapolis, Ind. 


Slayter Electronic Corp., Newark, O. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


REDUCERS, SPEED. See Speed Reducers. 
REFRACTORY PORCELAIN. 


ics; Cores, Resistor; 


See Ceram- 
Porcelain. 





REGULATORS, 
Motor. 


Speed. See Controllers, 





REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thermo- 
stats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
*“*Dunco.”’ 

Fenwal  Incorpcrated, Mass. 


10 Main, Ashland, 
General Elec. Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. | 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Paragon Elec. Co., 37 W. Van Buren, Chicago, Ill. 
Spencer Thermostat Co., 107 Forest, Attleboro, 
(Low Voltage.) 


Mass 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Superior Electric Co., 80 Harrison, Bristol, Conn. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

RELAYS : 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 


American Automatic Elec. Sales Co., 
Chicago, Ill. ‘*Autelco,’’ 

American Gas Accumulator Co., 
beth, N. J. ‘‘Agastat’’ (Time delay). 
Amperite Co., 561 Broadway, New York, N. ‘ 

Arrow-Hart & Hegeman Elec. Co., Industrial 
Div., Hartford, Conn. 

Autoca!ll Co., Shelby, Ohio. 

Barber-Colman Co., 1216 Rock, Rockford, Ill. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Il 


1033 W. 
““Strowger.”’ 
Electrical Div., 


Van Buren, 





Eliza- 
Control 
Fulton, 


i. 
Davis & Co., Inc., Dean W., 547 W. Chicago, 
fl 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.”” 
Eagle Signal Corp., Moline, Ill. 


G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 
General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Jefferson Elec. Co., Bellwood, Ill. 

Kurman Elec. Co., Inc., 241 Lafayette, New York, N. Y. 
Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Cal. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 





Mass 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 


Ind 
Standard Electrical Products Co., 419 First Ave., North, 

Minneapolis, Minn. ( 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


See 


RESISTANCE LINE CORD. 


Resistance Line. 


Cords, 


RESISTORS, Power Circuit 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 8S. First, Milwaukee, 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J. 

General Elec Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J. 


Wis. 


Instrument Resistors, Inc., Little Falls, N. J. ‘ 
International Resistance Co., 405 N. Broad, Philadel- j 
phia, Pa. 
Lectrohm, _ 5131 W. 25th Place, Chicago (Cicero 

P. ©.), Hl. 
Mallory & Co., P. R., Indianapolis, Ind. 
National Elec. Controller Co., 5309 Ravenswood Ave., 

Chicago, Ill. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, II. 


Rex Rheostat Co., 37 W. 20th, New York, N. Y. 
Sprague Specialties Co., North Adams, Mass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 

Attenuators, Fixed Resistors, Rheostats, Potentiometers. 
Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 
Aerovox Corp., New Bedford, Mass. 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Centralab. Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
Daven Co., 158 Summit, Newark, N. J. 

Hardwick, Hindle, Inc., Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J. 
International Resistance Co., 405 N. Broad, Philadel- 


phia, Pa. 
Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
Inc., P. R., 





P. O.), Til. 


Mallory & Co., Indianapolis, Ind. 


National Elec. Controller Co., 5309 Ravenswood Ave., 
Chieago. Il. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. 


R-B-M Mfg. Co., 
Ind. 

Sprague Specialties 

Ward Leonard Elec. 


Div. of Essex Wire Corp., Logansport, 


Co., North Adams, Mass. 
Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Electroplating 
Allen-Bradley Co., 1309 S. First. Milwaukee, 
National Elec. Controller Co., 5309 Ravenswood 


Chicago, Il. 
Udylite Corp., 1651 E. Grand Blvd., Mich. 


Wis. 
Ave., 


Detroit, 


RHEOSTATS, Motor Control 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 


General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

National Elec. Controller Co., 5309 Ravenswood Ave., 


Chicago, Ill. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Tl. 
Rex Rheostat Co., 37 W. 20th, New York, N. Y. 
Superior Electric Co., 80 Harrison, Bristol, Conn. 





ELECTRICAL MANUFACTURING 


































It's simple as ABC. Set two rivets— 





or three—or four at once, and up 
goes your production automatically! 
Model 55 (illustrated) sets two rivets 
at once and has adjustable centers 
which are easily and quickly set. 
Other Multiple Rivet Setters in the 
Chicago Line set three and four rivets 
at a time... There's a wide range of 


types and sizes for practically any 





riveting problem. 


Write for Special Automatic Rivet Setter Bulletin or submit 
blueprint or sample assembly for specific recommendations. 


cai ieee eh I ee . 


PLR COP ST re me Mem Ce a 
Tubular and Split Rivets in AH Rivet Metals l 
Automatic and Manual Rivet-Setters for 1 to 4 Rivets at a Stroke 


MARVEL 
Aa eee RUE 
TRE Hs BI @ “The finest washers that money can 


buy,” says Nineteen Hundred Corpora- 
tion of its new Whirlpool line. The 











. Surgilator, made of molded plastics, is 
| the heart of the machine. Its size, 13x13 
: inches, the conformation which includes 
. six projecting vanes, the requirement for 
wove 200 Va, Whether 81 VA fr an instrament oF 10 extremely smooth, glossy over all surface 
- From 20-200 VA, Staitt stable voltage for you at all times, —these call for unusual equipment and 
> wan — ie wide experience in molding plastics, met 
/ a in “operation—have no’ moving , par ts —fe by General Industries to the fullest degree. 
™ : tes, aan: le e SOLA. CONSTANT No matter how large or difficult the job, 
- 5 VOLTAGE TRANSFORMER into your : ee J 
: es ee oe ee how exacting the specifications for ac- 
: Se oS a curacy and finish, General Industries 
| ee ee ee can be fully depended on to fulfill every 
your special specifications. 





requirement. 
; SOLA ELECTRIC COMPANY 4 

k for 2525 Clybourn Ave., Chicago, Ill. 
As 


: =" SOLA ewe 
Ce ALS Seimrormeete 7 
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CHICAGO, Phone Whitehall 4343 * NEW YORK, Phone Longacre 5-4107 
DETROIT, Phone Madison 2146 * INDIANAPOLIS, Phone Lincoln 6317 
MILWAUKEE, Phone Daly 4057 * ELYRIA, Phone 2238 













































Vulcan Elec Co., Lynn, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
**Vitrohm.’”’ 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. 
Control 


RIVETING MACHINES. See 
Riveting. 


RIVETS, Plain 

Central Screw Co., 3519 Shields Ave. 
Progressive Mfg. Co., Torrington, Conn. 
Republic Steel Corp., Cleveland, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 9609 W. 
Bellwood, Ill 

ROTARY CONVERTERS. See Motors. 


RUBBER GOODS, Mechanical 
Monarch Rubber Co., Hartville, Ohio 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See Tachometers. 


SCREWS fo 
You can depend on us for 


QUALITY: EFFICIENCY-SERVICE 


See Resistors, Radio 


Machines, 


, Chicago, Ill. 


Jackson Blvd 


SAMUEL J.SHIMERe SONS 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Qubien 
Monson, Maine 











KESTER 
FLUXES 


42 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Mc Canadian Plant: Brantford, Ont. DS 


BURNLEY 


THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
@ 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
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SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pheoll Mfg. Co., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. ¥ 


Scovill Mfg. Co., 65 Mill, 
Shakeproof Lock Washer Co., 
cago, Ill 

Standard Pressed Steel Co., 


Waterbury, Conn. ‘ 
2509 N. Keeler Ave., Chi- 


Box 594, Jenkintown, Pa. 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Continental Screw Co., New Bedford, Mass. 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock ‘Was her Co., 2509 N. Keeler Ave., Chi- 
1 


Standard Pressed Steel Co., 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, NM, %. 
Progressive Mfg. Co., Torrington, Conn. 


Box 594, Jenkintown, Pa. 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Lock Washer 

American Screw Co., Providencee, R. I. 

Continental Screw Co., New Bedford, Mass. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi- 
cago, Ill. **Sems.’’ 


SCREWS, Machine. 


Screws. 


See Bolts, Nuts & 


SCREWDRIVING MACHINES. 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


See Ma- 


SCREW MACHINE PRODUCTS, Metal 

om Co. of America, 2179 Gulf Bidg., Pittsburgh, 
"a 

Hunter Pressed Steel Co., 


Lansdale, Pa. 
Linden & Co., Inc., 


76 Baker St., Providence, R. I. 
National Acme Co., 170 E. 131, Cleveland, O. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 
Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Chandler Products Company, Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

Parker Co., Charles, Meriden, Conn. 

Pheoll Manufacturing Company, Chicago, Ill. 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 
Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 

American Felt Co., Inc., Gienville, Conn. 

Felters Co., Inz., 210-E South St., Boston, Mass. 
Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.”’ 


Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 


Victor Mfg. & Gasket Co., P. O. Box 1333, 5750 Roose- 
velt Road. Chicago, Ill. 


SEATERS, Commutator Brush 


Ideal Commutator Dresser Co.. 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
as 


New England Mica Co., Waltham, Mass. 


SHEARS, Bench 
Henry Carlander, 525 W. 146th St., 


SHEETS, Brass, Bronze, 
Brass, Bronze and Copper. 
Thin-Sheet. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 1711 Curtis, Middletown, O 
‘Armco.’”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHEETS, Nickel. 


SHEETS, Steel 

American Nickeloid Co., Peru, Til. 

American Rolling Mill Co., 
Armco.’ 


New York, N. Y. 


Copper. See 
Also Copper 


(United 


See Nickel. 


(Pre-finished. ) 
1711 Curtis, Middletown, O. 








American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite Qity, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 


Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Jos. T., Chicago, Il. 


Ryerson & Son, Inc., 

SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y. 
General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 
General Elec. Co., Schenectady, N. Y. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


SOCKETS, Radio Tube 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, etc. See also 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, Brockton, Mass. ‘‘Roto- 
lok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec. Co., Industrial Controi 
Div., Hartford, Conn. (Sockets.) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 


(Resistor Units.) 
311 N. Desplaines St., 


— Inc., James W., 

General Electric Co., Schenectady, N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) 

Sheldon Electric Co., 76-82 Coit, 
(Starter Switches.) 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. (Sockets & Starter Switches.) 


SOLDER, Self-fluxing 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, II. 

Ruby Chemical Co., 64 McDowell, Columbus, O. 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

General Plate Co., Div. Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos,’’ ‘‘Easy-Flo.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa. 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicage. Ill. 

McGill Mfg. Co., Elecl. Div., Valparaiso, Ind. ‘‘Star,”’ 
““Crescent.’’ 

Ruby Chemical Co., 64 McDowell, Columbus, O. 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladks. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Til. 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 
Jefferson Elec. Co., Bellwood, Ill. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 
— Winding Labs., 110 Albemarle Ave., Trenton, 


J. 
Roebling’ s Sons Co.. 


See Tubing, Var- 


Chicago, 


Irvington, N. J. 


John A., Trenton. N. J. 


SPEED INDICATORS. 
also Stroboscopes. 


SPEED REDUCERS. Also see Motor 
Specifications elsewhere in this issue. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, I. 


SPEED REGULATORS. 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 


See Tachometers: 


See Controllers, 


ELECTRICAL MANUFACTURING 


bod 


ee 


pr AINA 


Po 


ees 





——— 


@ The correct ty 

aden asse difficul- 

i many : a 

uel failures in use- a . 

business to know the tg we 
nd to help with design- 

, your inquiries to us. 


pe and design 
y elim- 


MS ee 


AKRON, OHIO 





a 1 | 
NEW SYNTHETIC ENAMELS | 


[THAT air-DRY Li ARD 


COPRENE ENAMELS, another development 

- of M&W Research, supply what many pro- 
. duction men have long been seeking « « « 
e ee a finish that combines the durability 
- and build of a synthetic enamel with the 
dust-free drying properties of a lacquer. 





4 I These new chlorinated-rubber base enamels air-dry 
; dust free in a few minutes. And they become so 
i hard on air drying 24 hours (or on force-drying for 


1 hour at 200° F.) that they will not ‘‘paper print.” 
And they are hard clear through... no mere 
surface hardening with a soft interior. 


Coprene Enamels are available in clear, black, white, and colors, 

; and also in silver, copper, and other metallic lustres. They are 

i suitable for use on all metals. On wood they can be used either 
over a surfacer for a smooth finish or directly on the wood. 


rs 
Write for full information. 
Ill 
ench Offices on eroheowses . . . 1658 Correll Ave, Chiceges... 1228 W Pico Bivd., Les Angeles 
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PIONEERS IN PROTECTION 
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4) Modern Genie anaes 


at your command to solve YOUR testing 
problems 24 hours a day 


The NEW “PRECISION” Series 834 
31 Range AC-DC compact circuit tester 


e 6000 Volts e 600 MA 
e 5 Megohms e 70 DB 


% All ranges self-contained—NO EXTERNAL 


multipliers or batteries e 6 AC—6 DC—6 out- 

put voltage ranges—12/60/300/600/1200/6000 

V. e 1000 ohms per volt e 4 current ranges 
1.2/12/60/600 mils e 3 resistance ranges 

0-5000/500M/5 Megs. e 6 DB ranges from 
10 to 70 DB. 

%& All measurements from ONLY TWO pin 

jacks except 1200 and 6000 volts. 

%& New type, extra large, easy reading 400 mi- 

croampere rectangular meter. 

¥%& 1% multipliers and wire wound bobbins. 


¥%& Overall size only 7” x 414” x 3”. 


An incomparable “Precision” value at only $19.95 net 


WRITE FOR ‘“‘PRECISION’’4 CATALOG 42-M describing more 
than 40 radio and electrical test equipment models . . . Tube 
Testers, Combination Tube and Set Testers, AC-DC Multi- 
range Testers, Vacuum Tube Multi-range Testers, Signal 
Generators, Industrial Circuit Testers, etc. 


PP AECISION MST QUI MET 


LITTER INERT LL LABEL aA 


PRECISION APPARATUS COMPAN\Y 
647 Kent Avenue Brooklyn, New York 


Export Division: 458 Broadway, N. Y., U.S.A. e Cable Address: Morhanex 














No. 2— ADHESIVES 
FOR FELT APPLICATION 






TRADE MARK 











General Offices: GLENVILLE, CONN. 

Plants at 
Glenville,Conn.,Newburgh,N.Y.,Franklin,Mass.,City Mills,Mass.,Detroit,Mich, 
Sales Offices at 
New York - Chicago - Philadelphia - Boston - Cleveland - Detroit - St. Louis 
San Francisco 

















































































































Gibson Co., Wm. D., Div. of Associated Spring Corp. 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 570 Cenfral Ave., Pontiac 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Co., 12 Grove Avenue, Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 


SPROCKETS, Roller Chain 


Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Bridgeport Brass Co., Bridgeport, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
N.. J 


Hubbard Spring Co., M. D 570 Central Ave., Pontiac, 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati. O. 

<< Prods. Mfg. Co., 66 Broadway, Brooklyn, 


Linden & Co., Inc., 76 Baker St., Providence, R. I. 
Putton-MacGuyer Co., 17 Virginia Ave., Providence, 


R 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Republic Steel Corp., Cleveland, O 

Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York, N. Y¥ 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Tl. 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Wilmington Fibre Specialty Co., Wilmington, Del. 


STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove’ Ave., Cin 
cinnati. O 

General Elec., Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land. O. (United States Steel Corp. Subsidiary.) 

Newport Rolling Mill Co., Div. of Andrews Steel Uo., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland. O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 
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@ For dependable strain reliefs and 
sure, permanent protection against 
cord troubles . . . specify GRIP- 
MASTERS. They absorb the cord 
pull, and relieve dangerous strains 
on terminals. Acceptable to the 
c+ Underwriters’ Laboratories. Avail- 
= 


\ ’ able in sizes to fit a diversity of 
: cords. Samples on request. 





TTT 


Sl bes er ee Ad, ee PASSAIC, N. J. 





~ ee pon aseIREY 


——|||~ POwWREX oe 
MERCURY f 


Write a 
Catalog! 








STEEL, Stainless 
American Rolling Mill Co., 1711 Curtis, Middletown, 
oO. **Armco.’’ 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Cold Metal Process Co., Youngstown, Ohio. 
Driver Co., Wilbur B., Newark, N. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Stamped & Turned Up 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


STEEL, Strip 
American Nickeloid Co., Peru, Il. (Pre-finished. ) 
American Rolling Mill Co., 1711 Curtis, Middletown, 
Oo **Armco.”’ 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Cold Metal Process Co., Youngstown, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, ‘oO. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) ‘‘Thomastrip.”’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

General Elec., Co., Section Q-1127. Appliance and Mer- 
chandise Dept.. Bridgeport. Conn. 

Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
N. J 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J. 


STRIPPERS, Wire 

Henry Carlander, 525 W. 146th St., New York, N. Y. 

Ideal ow Dresser Co., 1008 Park Ave., Syca- 
more ] 

Pyramid Products Co., 2224 §. State, Chicago, Ill. 
‘Colonial,’’ ‘‘E Z.”’ 

Smith Mfg. Co., Inc., F. A., 409 Davis, Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 


General Electric Co., Schenectady, N. Y. 


SWITCHES, Fixture & Fan 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 
**Levolier.’’ 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Gereral Elec. Co., Schenectady, N. Y. 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich **Metrik.”’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

bat mg e Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
surgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y. 
‘H-¢ 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford. Conn. 

Rarber-Coleman Co., Rockford, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp.. Freeport, Il 

R = - Mfg. Co., Div. of Essex Wire Corp., Logansport, 
n 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

one Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., Lamp Dept., 
410 Eighth, Hoboken, N. J. ‘‘Kon-Nec-Tors.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Jefferson Elec. Co.. Bellwood, Til. (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, TIl. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S.. Minneapolis. Minn 

Powrex Switch Co., 36 Pleasant, Watertown, Mass. 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Mallory & Co.. Inc.. P. R.. Indianapolis, Ind. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, TI. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
—_—. 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Il. 

Arrow-IIart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi- 


eago, II. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
*“TDunco.’’ 


General Elec. Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 





Micro Switch Corp., Freeport, Ill. 

R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Ward Leonard Elec. Co., $4 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co, Dept 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., Freeport, Ill. 

Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave. 
S., Minneapolis, Minn. 

R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Electric Co., Schenectady, N. Y. 


TACHOMETERS 

Veeder-Root, Inc., Hartford, Conn. : 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 7 
National Band & Tag Co., Dept. 9-227, Newport, Ky 


TAPE, Braided a 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
Ss ee 


TAPES, Cotton, Linen, Silk 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. ; 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. : a 

Mica Insulator Co., Dept. 31, 200 VWarick, New York, 
rY 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, Minnesota 
“Scotch.’’ 

Paper Manufacturing Co.. Philadelphia, Pa. ‘‘Neutrelec’’ 


TAPE, Mica 

General Elec. Co., Section M-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. : 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 7 : : 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i 2 


. 


TAPE, Rubber and Friction 

General Elec. Co., Section M-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. s : 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. : E 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N.Y 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 

General Elec. Co., Section M-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator C Co., Dept. 31, 200 Varick, New York, 
N. Y. “Em 

Westinghouse Elec. a Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Ill. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, Ill 


TERMINALS & CONNECTORS 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. . i 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
~~ = 


Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Iisco Copper Tube & Products, Inc., Station ‘“‘M’ 
Cincinnati, (Mariemont) O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl. Third & Vine Sts., Cincinnati, 0. 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il! 
(For Fuses.) 

— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Rajah Co., Bloomfield, N. J. 

Sherman Mfg. Co.. H. R., Battle Creek, Mich. 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Ill. 


TESTERS, Coil. See also Instruments. 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N. J. 


ELECTRICAL MANUFACTURING 
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AUGUST 1941 


G.E:. offers 


A POWERFUL TRIO OF 
LITTLE KON-NEC-TORS! 





From left to right in the man’s hand are: 1\—the new “button” 
type Kon-nec-tor, 2—a small low-price glass Kon-nec-tor, 
3—and the “pellet” type Kon-nec-tor. 


ENERAL ELECTRIC offers manufacturers of elec- 

trical equipment a three way line of inexpensive 
G-E Kon-nec-tors ... modern mercury contact devices 
that may be operated millions of times with unvarying 
efficiency, no flashing, and no sparking. Because of 
their patented construction, G-E Kon-nec-tors provide 
wear-proof, trouble-free, maintenance-free contacts in 
electric equipment circuits. Their operation is always 
fast and dependable. 


1—The new “button” type Kon-nec-tor is a mercury to 
mercury contact designed originally as a silent-operat- 
ing wall switch. Like other types of Kon-nec-tors, it 
is a safe, dependable, long-lived contact device. Its 
unique compact design suggests its adaptability to 
many types of use. 


2—The low-price glass Kon-nec-tor is of the single-pole, 
single-throw type with a mercury-to metal contact. 
The make and break contacts take place by the flowing 
of the mercury to and away from the solid in-lead wires. 
The Kon-nec-tor shown is adapted for handling loads 
up to 5 amperes. 


3—The “pellet” type of mercury contact is only 3¢”" in 
diameter and 1%," long. It has a 30-watt capacity at 5 
amperes on 6-8 volts, or a 36-watt capacity on 12-16 
volts at 3 amperes. Developed originally for trunk and 
glove compartment lights on cars, it can be used for 
sliding panel light, door post switches, stop lights, 
under-the-hood lights, and many other uses. 


For further information about these low-cost G-E Kon- 
nec-tors, write or wire the address given below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL 3 ELECTRIC 
410 Eighth Street, Hoboken, N. J. 
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STRIPED Steet C _ Beecte- 
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THOROUGHLY INSPECTED 
ACCURATE TO SPECIFICATIONS 


HOMAS dependably meets the demands 

of difficult requirements, often providing a 
product with performances never before ex- 
pected of steel. Thomas Cold Rolled Strip is 
checked against specifications, not once, but 
during or after every mill operation. An addi- 
tional and final examination of gauge and finish 
verifies these previous inspections. Conse- 
quently, Thomas customers are forming and 
drawing difficult and precision parts with de- 
pendable Thomastrip on fast automatic ma- 
chines at lower manufacturing costs. 


Always Laboratory Approved 


BRIGHT FINISH 
UNCOATED AND 
ELECTRO COATED 
WITH NICKEL, 
ZINC, COPPER, BRASS 


THE THOMAS STEEL CO., WARREN, 0. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 






































































N-WeL CUSTOM MADE 


OS LU 


We specialized in low quantity 
transformers and coils, custom- 
built to meet specific require- 
ments, for over twenty years. 
Send for our bulletin No. 32 
which lists transformers from 
1 watt up to 25 KVA. : 

Our engineering service is at 
your disposal. 
Write for bulletin 









NOTHELFER ~ 


WINDING LABS. 


Mura: Cue a 





SPIRAL 
WRAPPED 


SQUARE * ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 


erate hy 


VW rite dela Pri ts) and RYety elas 


| PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL 


SMALL SPOT anp 
ARC WELDERS 


Glass insulated, burnout proof. 
Year guarantee, 10 day free trial. 
Priced from $15.00 up. 
Write for literature. 


Cotter Thermo-Electric Co. 
Dept. “EM” 


15368 Baylis Detroit, Mich. 


RE 


TRADE MARK 





FROM ROOM TO FURNACE 
TEMPERATURES 


, Rings, Tubular, Immersion, Cartridges 
Gah Hester, Air Heaters, Vane Heaters, an 
Furnace Types. Why not ask for engineering 
date? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 


TESTING LABORATORIES 














Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y 


THERMOSTATIC METAL. See 
Thermostatic. 


THERMOSTATS 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Tl. 

— Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“‘Dunco.’’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

H.-B. Elec. Co., Ine., 2531 N. Broad, Philadelphia, Pa 

Hart Mfg. Co.. Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,”’ ‘‘Sensathern,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., Freeport, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 
“*Klixon.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


Metal, 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Barber-Colman Co., Rockford, III. 

Cramer Co., Inc., R. W., Centerbrook, Conn 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.’’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 


General Electric Co., Dept. 6B-201, Shenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Industrial Timer Corp., 109 Edison Place, Newark, N. J. 

Paragon Electric Co., 37 West Van Buren St., Chicago, 
Il. 

Photoswitch, Inc., Cambridge, Mass. 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

— Automatic Timer Co., Graybar Bldg., New York, 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TOOLS, Power 


Btanley Tools, Div. of the Stanley Works, New Britain, 
Conn. 


TOOLS AND JIGS 
Stein & Co.. Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll. 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, III. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Il. 

Magnetic Windings Co., 16th & Butler Sts., Easton, Pa. 

Nothelfer Winding Labs., 110 Albemarle Ave., Trenton, 
N. J 


Sola Electric Co., 2525 Clybourn Ave., Chicago, III. 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Til. 

Superior Electric Co., 80 Harrison, Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y. 


TUBES, Ceramic. 
Resistance Coil. 


See Cores, Resistor & 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Til. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Ine., Station ‘‘M’’, 
Cincinnati, (Mariemont) O. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N..¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J. 


TUBING, Fuse : 
Corning Glass Works, Insulation Div., Corning, N. Y. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. < 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. 


National Vulcanized Fibre Co., 
‘*Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘“‘Insu- 
oo? 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“Ohmoid.”’ 


Wilmington, Del. 





TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York, 
M.S. ' eo. 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

— Copper & Brass, Inc., 230 Park Ave., New York, 
; oe 


TUBING &-SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Brand & Co., Wm., 276 Fourth Ave., New Yerk, N. Y. 
“‘Turbo.’’ 

General Elec. Co., Section M-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N.. 2 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBING, Vulcanized Fibre 


—— Fibre Products Co., 1402 Walnut, Wilming- 

ton, el. 

General Elee. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

National Vulcanized Fibre Co., 
‘*Peerless,”’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“*Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBULAR LAMPS. See Lamps, Miniature. 


TUNGSTEN 


Wire, Rods, Sheets, Special Shapes. See also Points, 
Contact. 


— Electro Metal Corp., 320 Yonkers Ave., Yonkers, 


Wilmington, Del. 


Callite ‘Tungsten Corp., 547-39th, Union City, N. J. 
“*Kulgrid.’’ 
oo Tungsten, Inc., 10000 Meech Ave., Cleveland, 
0. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS & ELEMENTS, Resistance Heating 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 766 Nicoll, New Haven, Conn. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulcan Elee. Co., Lynn, Mass. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VACUUM PUMPS. 


VACUUM 
Vacuum. 


VARNISH, Insulating 

General Elec. Co., Section M-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N 


See Pumps, Vacuum. 


SWITCHES. See Switches, 


| Sar § 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Linolac.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


VOLTMETERS. See Instruments. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 

American Felt Co.. Inc., Glenville, Conn. 

Booth Felt Co., 480—19th, Brooklyn, N. Y. 

Felters Co., Inc., 210-E South St., Boston, Mass. 
Western Felt Works, 4027 Ogden Ave., Chicago, III. 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 570 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

S. K. F. Industries, Ine., Front & Erie Ave., Phila- 
delphia, Pa. 

ST Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, : 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Til. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp.. 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. : 

Hubbard Spring Co., M. D., 570 Central Ave., Pontiac, 


Mich. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i. Be 


WELDING EQUIPMENT 
Cotter Thermo-Electric Co., Dept. ‘‘E.-M.’’, 15368 Bay- 
lis, Detroit, Mich. 


ELECTRICAL MANUFACTURING 
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NHEELS, Blower and Fan 

irber-Colman Co., Rockford, Ill 

unette Mfg. Co., 556 W. Monroe, Chicage I 
rington Mfg. Co., Torrington, Conr Aristocrat 


WHITEPRINTING MACHINES. See Ma- 
hines, Printmaking. 





Wire Stripping Machines 


(Bench Type) 


Power Screwdrivers 


Automatic Stop Adjustable Clutch 


Wire Cutting Shears 


(Bench Type) 
15 Day Free Trial 
HENRY CARLANDER 


Manufacturers of Labor-Saving Tools 
for the Electrical Industry since 1925 
525 W. 146th St. New York, N. Y. 








EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





HURRY UP, MISTER! 


Get the speed your plant or factory needs during this 
time of national emergency by using RAILWAY EXPRESS 





WINDING MACHINES, Coil 

Ideal Commutat« Dresse e HON Park Ave Syca 
more Ii} 

Universal Winding Ce Pr. O. Box 1605, Providence 
a Leesona Duo- Mati 


WIRE & CABLE, Asbestos Insulated 

American Steel & Wire C« Rockefeller Bldg Cleve 
land, O. (United States Steel Corp. Subsidiary 

Anaconda Wire & Cable Co., 25 Broadway, New York 
, ¥ 


N. : 
Belden Mfg. Co., 4633 W Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co., Harrison, N. J. 

General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept., Bridgeport Conn **Deltabeston 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Steel & Wire Co. tockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

> 4 


Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 

Bridgeport Brass Co., Bridgeport, Conn 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 

General Elec. Co., Section Y-1126 Appliance and Mer 
dise Dept., Bridgeport, Conn 


Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze.) 
Rea Magunet Wire Co., Inc Fort Wayne, Ind 


Roebling’s Sons Co., John A., 


WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave Chicago. Il. 

Hubbard Spring Co M. D “70 Central Ave., Pontiac 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 
Raymond Mfg. Co Div. of Associated Spring Corp., 
Corry, Pa 

Roebling’s Sons Co John A Trenton, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Trenton, N. J. 


WIRE, Ignition 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
> | 


Boston Insulated Wire & Cable Co., Dorchester, Mass 


for shipments coming or going. We hurry along at pas- 
senger-train speed between 23,000 nation-wide points. 


Pick-up and delivery at no extra charge within our regu- 
lar vehicle limits in all cities and principal towns. 
Just phone. 


RAILWA 


AGENCY 


NATION-WIDE RAIL-AIR 








The Acme insulation Breakdown tester not 
only indicates grounds, shorts or opens but 
provides for the checking of circuits at 
approved voltage standards (double the 
rated voltage plus 1000). Manually adjusted 
with secondary voltage rating of 500, 1000, 
1250, 1500, 1750, 2000 and 2500 volts. 
Portable and designed with every safety 
factor. Write for bulletin. 


THE ACME ELECTRIC & MFG. CO., 


\UGUST 1941 






35 WATER ST., 


ut change of blades. The 


a dialed micrometer screu 


SERVICE 


—_—_——_— 


4LL GAUGES STRIPPED with- 


the stripping hole in the blade 
increased or decreased instantly by 
adj ust- 
ment with locknut. The machine 1 
also pro ided with an efficient cutter. 


The blades are of finest tool 


aretully hardenea ana drawn. 


WIRE, Insulated 


See also Cable, Heavy Duty; Cord. Flexible 
American Steel & Wire Co.. Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co. > Broadway, New York, 


N. ¥ 
Ansonia Electrical Co Ansonia. Conr 
telden Mfg. Co., 4633 W Var 3uren, Chicago, Il 
Colorubber.’’ 
Sentley-Harris Mfg. Ce 1000 Bentley. Conshohocken, Pa 
Beston Insulated Wire & Cable Co., Dorchester. Mass 
Essex Wire Corp., Magnet Wire Div.. Fort Wayne, Ind. 
General Elec. Co., Section Y-1126 Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
General Electric Co Schenectady, N ; 
Holyoke Wire & Cable Corp 710 Main. Holyoke, Mass 
Rockbestos Products Corp., 766 Nicol New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven Conn 
“‘Cottonite,’’ *‘Silkenite,”’ Paperite,’’ 
**Heatex.’’ 

American Steel & Wire Co.. Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Angeease Wire & Cable Co., 25 Broadway, New York, 


**Enamelite,’’ 
‘Celenite,”’ 


Ansonia Electrical Co Ansonia, Conn 

Belden Mfg. Co., 4633 W. Van Buren. Chicago, Il. 
“‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

Essex Wire Corp., Magnet Wire Div.. Fort Wayne, Ind. 

General Elec. Co., Section Y-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn “*Deltabeston.*’ 

General Electric Co., Schenectady, N. Y¥ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rea Magnet Wire Co., Inc., Fort Wayne, Ind 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 
“‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn 

Baker & Co., Inc., 113 Astor, Newark. N. J 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. “‘Tophet,’’ “‘Cup- 
ron,” ‘‘Fecraloy,’’ ‘“‘Hilo,’’ ‘Cobanic,’” ‘‘Radiocarb,’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,”’ “‘Ad- 
vance,’ ‘“‘Hytemco,”’ ‘‘Nilvar *‘Magno,”’ ‘‘Comet,’’ 
““Gridnic,” **Radioohm,’ “‘Ohmarx,”’ ‘‘Midohm,”’ 
*‘Lohm,’” ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp.. 710 Main. Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. “‘Chromel,’’ ‘‘Copel,’’ 
“‘Chromel-Alumel.’’ 

Jelliff Mfg. Corp., 10 Pequot Ave 


WIRE STRIPPERS. 
ZINC 


Fuse Metal and Wire 
Platt Bros. & Co., Waterbury, Conn 
and Strip.) 


ZINC, Pre-Finished 


American Nickeloid Co., Peru, I 


Southport, Conn 


See Strippers, Wire. 


Fuse Metal, Wire 
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A Sturdy, Efficient Machine for 
Rapid Factory Production 


Designed to do quantity work on a quality basis on all types of insulated wire from 
8 gauge to the very finest wire, without changing blades. 

This machine will instantly grip the wire, cut the insulation, strip it off and release the 
wire — all in ONE simple foot pedal movement. Works as fast as the operator can feed 
the wire. Everything in sight. No motor required. Light in weight, the machine can 
be moved from place to place or mounted on a bench. 


10-DAY FREE TRIAL—without obligation, you can prove the merits of this 


time and money saving machine in your shop on your own work. Send wire samples 


and specifications so we may accurately gauge your needs before shipping machine 


and instructions. 


CUBA, N. Y. 


Pyramid makes a wire stripper for every need: Colonial 
—E-Z Foot Pedal— Mastercraft Foot Pedal— Side 
Lever —Overhand Lever— 


and Hand Wire Stripers. 





PYRAMID PRODUCTS COMPANY 


2224 So. State St. 


CHICAGO, ILL. 


















WHEN ORDERING 
ELECTRIC 


CONTROLS 


Both the designing engineer and 
the plant operator will find the 
Ward Leonard data book ‘‘Electric 
Controls’ of great value and con- 
venience. It includes the data of a 
complete line to aid selection, 
giving sizes, ratings and prices. 
The Ward Leonard line of electric 
controls has been developed with 
the objective of furnishing standard 
units to meet special requirements 
... hence, perfect application at 
reasonable price. 








































WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me complete ‘‘Electric Controls” ( ) or separate bulletins describing 
eee f } — ) Rheostats( ) Motor Starters( ) Contactors( ) Speed 
egulators ; 


Name 
Firm 
Address 


City & State 
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ELECTRICAL MANUFACTURING 


\ccurate Spring Mtg. Co. 
\cme Elec. & Mfg. Co. 
\cme Wire Co. 


\erovox Corp. 

\kron Porcelain Co. 0, 
\Ilden Products Co. 

\llen-Bradley Co. 19, 
\llen Mfg. Co. 

\luminum Company of America 4, 


\merican Automatic Elec. Sales Co. 
American Felt Co., Inc. 

\merican Insulator Corp. 

\merican Lava Corp. 

American Nickeloid Co. 

\merican Spring & Mig. Corp. 
\mperite Co. 

Arkwright Finishing Co. 
\rrow-Hart & Hegeman Elec. Co. 
Auburn Button Works, Inc. 


Bakelite ¢ orp 

Baker & Co., Ine. 

Baldor Elec. Co. 
Barber-Colman Co. 

Becker Brothers Carbon Co 
Belden Mfg. Co. 

Bentley-Harris Mig. Co 
Benwood Linze Co. 

Black & Decker Elec. Co. 
Bound Brook Oil-Less Bearing Co 
Wm. Brand & Co. 

Brandywine Fibre Products Co. 
Bridgeport Brass Co. 

Bunting Brass & Bronze Co 
Burnley Battery & Mfg. Co. 


Back ¢ 


Callite Tungsten Corp. 
Carlander, Henry 

Centralab, Div. of Globe Union, Inc. 
Central Screw Co. 

Century Elec. Co. 

Chase so. W. M. 
Chase-Shawmut Co. 

Chicago Molded Products Corp. 
Chicago Rivet & Machine Co 
Cleveland Tungsten Mfg. Co., Inc. 

Cold Metal Process Co. 

Colonial Insulator Co. 6 
Corning Glass Works 

Cotter Thermo-Electric Co. 

Cottrell Paper Co., Inc. 

Cullman Wheel Co. 

Cuyahoga Spring Co. 


Davis & Co., Inc., Dean W. 
De-Jur-Amsco Corp. 

Detroit Power Screwdriver Co 
Dial Light Company of America 
Dole Valve Co. 

Dow Chemical Co. 

Doyle, Inc., James W. 
Driver-Harris Co. 

Driver Co., Wilbur B. 

Dunn, Inc., Struthers 


Egyptian Lacquer Mig. Co. 
Elastic Stop Nut Corp. 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 

Essex Wire Corp. 


Fairbanks, Morse & Co. 
Formica Insulation Co 
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ADVERTISERS 


G-M Laboratories, Inc 119 
Garlock Packing Co. 84 
Gear Specialties, Inc. 109 
General Electric Co. 32, 33, 133 
General Industries Co 129 
General Plate Co. 24 
Granite City Steel Co. 12 
Guardian Elec. Mig. Co 91 
H-B Elec. Co., Inc. 123 
Haydon Mfg. Co., Inc 87 
Heinemann Circuit Breaker Co. 88 
Herzog Miniature Lamp Works, Ine 126 
Heyman Mfg. Corp 95 
Hoskins Mfg. Co 14 
Hubbard Spring Co., M.D 107 
Ilsco Copper Tube & Products, Inx 101 
Imperial Porcelain Works, Inc. 6 
Industrial Molded Products Co. 126 
Instrument Resistors, Inc. 128 
Insulation Manufacturers Corp. 124 
International Nickel Co., Inc 16 
International Resistance Co 79 
Irvington Varnish & Insulator Co. 94 
Janette Mig. Co 112 
Jelliff Mig. Corp., SoG 0% 
Johnson Bronze Co 73 
Jones, Howard B. 121 
Kester Solder Co 102, 130 
Keuffel & Esser Co 77 
Kimberly-Clark Corp 110 
Klein & Sons, Mathias 113 
Koehler Mfg. Co., Inc 99 
Krueger & Hudepohl 111 
Kurz-Kasch, Inc. 127 
Leach Relay Co 103 
Lectrohm, Inc. 128 
Littelfuse, Inc. 97 
Louthan Mfg. Co 6, 119 
Lovejoy Flexible Coupling Co. 122 
Maas & Waldstein Co. 131 
Magnatrol Valve Corp. 120 
Magnetic Windings Co. 103 
Mallory & Co., Inc.. P. R mo 3 
Master Elec. Co Inside Back Cover 
Mercoid Corp. 100 
Mica Insulator Co. 83 
Millen Mfg. Co., Inc., James 89 
Monarch Rubber Co. 101 
Motorstat Elec. Corp. 127 
National Porcelain Co. 6 
New Departure, Div. of General Motors Sales Corp. 3 
New England Mica Co 100 
New Jersey Porcelain Co. 6 
Newport Rolling Mill Co. 97 
Norma-Hoffmann Bearings Corp. J 
North American Elec. Lamp Co. 124 
Nothelfer Winding Laboratories 134 
Numberall Stamp & Tool Co., Inc. 112 


Ohio Elec. Mfg. Co. 
Ohmite Mfg. Co. 
Owens-Corning Fiberglas Corp. 


Continued on nert page) 
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Portrait of an erasure 
on Arkwright Tracing Cloth 


See it? You can’t —no matter how hard you look! 
For smooth, highly transparent Arkwright Tracing 
Cloths have a special finish that takes erasures per- 
fectly, without “ghosting”. Pencil marks come off 
cleanly and quickly — erased areas will take ink with- 
out feathering or letting ink chip off when it dries. 
That means easier work for every draftsman — and 
neater, “‘snappier” blueprints. 

See Arkwright Tracing Cloths at your dealer’s, or 
write us direct for large working sample. You’ll find 
that for permanent transparency, freedom from pin- 
holes, quality of drawing surface, as well as finish, these 
cloths are unexcelled by any tracing cloth made any- 


where. Arkwright Finishing Company, Providence, R. I. 


Anboriight’ 
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TO KEEP THEM 


In the present national emergency, we 
all agree DEFENSE COMES FIRST! 


An unending avalanche of planes, ships, 
guns, ammunition, machinery, equip- 
ment, supplies must roll out from the 
production lines at ever-increasing 
momentum. 


Roebling has geared up its electric wire 
and cable plant to meet the emergency. 
Day and night the wheels turn at top 
speed. Every fraction of capacity has 
been put to work. Electrical wires and 
cables in endless variety are streaming 
from the Roebling plant ready for 
defense duty. 


Roebling appreciates the fine cooper- 
ation and understanding of valued 
customers who have experienced 
unavoidable shortages and shipping 
delays, caused by the unprecedented 
production situation. 


TRENTON, NEW JERSEY 


ROEBLING 


ELECTRICAL 
WIRES 4"> CABLES 


ELECTRICAL MANUFACTURING 


Continued from preceding page 


Paper Manutacturers Co., Inc. 
Paragon Elec. Co. 
Paramount Paper Tube Co. 
Peck Spring Co. 

Peerless Elec. Co 

Pioneer Gen-E- Motor 

Platt Bros. & Co. 
Portland-Monson Slate 
Post Co., Frederick 
Powrex Switch Co. 
Precision Apparatus Co. 
Precision Paper Tube Co. 
Pure Carbon Co. 
Progressive Mig. Co. 
Pyramid Products Co. 


R-B-M Mig. Co. 

Railway Express Agency, Inc. Hz, 
Rajah Co. 

Raymond Mig. Co., Div. of Associated Spring Corp. 
Rea Magnet Wire Co., Inc. 

Reliance Elec. & Eng. Co. 

Richardson Co. 

Rockbestos Products Corp. 

Roebling’s Sons Co., John A. 

Rogan Brothers 

Ruby Chemical Co. 

Ryerson & Son, Inc., Joseph T. 
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S.K.F. Industries, Inc. 

Scovill Mig. Co. 

Shakeproof Lock Washer Co. 

Shimer & Sons, Samuel J 

Signal Elec. Mfg. Co. 

Simpson Elec. Co. 

Slayter Electronic Corp. 

Smith Mfg. Co., Inc., F. A. 

Sola Elec. Co. 

Solar Mfg. Corp. 

Special Electrical Porcelain Section National Elec- 
trical Manufacturers Assoc. 

Specialties, Inc. 

Speedway Mig. Co. 

Square D Co. 

Standard Electrical Products 

Standard Pressed Steel Co 

Standard Transformer Corp. 

Star Porcelain Co. 

Sta-Warm Elec. Co. 

Stein & Co.., Wm. P. 

Steward Mfg. Co., D. M. 


Thomas Steel Co. 

Trent Co.. Harold E. 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co. 
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Union Carbide and Carbon Corp. 
Universal Clay Products Co. 
Universal Winding Co. 


Walker Co., George 

Ward Leonard Elec. Co. 
Wesche Elec. Co., B. A. 

West Virginia Pulp & Paper Co. 
Wiegand Co., Edwin L. 

Wilson Co., H. A. 

Wire Stripper Co. 
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‘the complete Gearhead Motor as a unit. BUY MASTER Gearhead Motors and secure the advantages of 


SUC economy, balanced design and undivided responsibility by one manufacturer for long, 
ba 
bs 


trouble-free operation. THE MASTER ELECTRIC COMPANY, DAYTON, O. 
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BEARINGS You CAN GET... 
BEARINGS vou CAN ETB 


@ All Bunting Standardized 
Bronze Bearings and Bear- 
ing Bronze Bars are made 
from Bunting No. 72 (SAE 
660) alloy, developed by 
Bunting metallurgists to pro- 
vide a completely satisfac- 
tory general purpose bearing 
metal. Absolute control of all 
foundry processes assures 
the maximum of desirable 
qualities in each and every 
bearing. 


@ Bunting Bearing Bronze 
Tubular and Solid Bars are 
completely machined I.D., 
O.D. and ends with adequate 


allowance for finishing, only 
ey‘ or 3,‘‘ cut is necessary 


depending on the size of the 
bar. The size of the bar is 


stamped in the metal from Tf. 11,€ 
end toend. Every piece how- se : ct 
ever small shows the size. itl 


@ Ranging in bore from ;';" to 4”, with 
O.D. and length in almost infinite variety, 
Bunting Standardized Bronze Bearings are 
available in many hundreds of different 
sizes meeting practically every require- 
ment, including bronze bearings for electric 
motors of all makes and sizes. 


These Bunting Standardized Bronze 
Bearings are completely machined ready 
for assembly. They are instantly available 
in any quantity from leading mill supply 
wholesalers all over America and from 
Bunting warehouse stocks in all industrial 
centers. These are the bearings used as 
original equipment by the leading manu- 
facturers of machinery, machine tools and 
electric motors...The Bunting Brass & 
Bronze Company, Toledo, Ohio. Ware- 


@ Ask your mill supply wholesaler. Write for houses in All Principal Cities. 
this catalog giving sizes and prices of Bunting 
Standardized Bearings, Electri= Motor Bearings 
and Tubular and Solid Bearing Bronze Bars. 


RUNTING 
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BRONZE BUSHINGS * BEARING 


ONZE BARS: BABBITT METALS 


PRECISION BR 





